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\ \ . . 77-53, ^yoi. Ill ' ^ 

- - ..^..^^ ...... . . ^ ,1 

- . The State Criminal Jus;tice Telecommunications, (STACOM) , >^ 
Project consists of Jbwo, major study tasks'^ ^ The, first ^entails a study* 6f . 
criminal justice ]t el ecommunicat ion system user requirements and. system 
, traffic -requirements through :the year. 1985- 'The Second investigates least 
co'^t network^ alternatives to meet the^e specified traffic requirements T 

- ' ^ Major documentation of- the §TACOM Project is organized in four 

volumes as follows: • ^ • ■ . 

' , . . - ^ . • \ ■ I)ocument No . 

State Criifinal' Justice Telecommunications (STACOM) 77-53 
Fin^l Report --Volume I: Executive Summary * Vol* I • ' 

State "Ci?imdnal J list ice Telecommunications (STACOM) 77-53 
Final Report - Volume II: Requirements Analysis and Vol. IX 

D^i^ign -Q-f Ohio -Criminal^ Justice ':felecommunications Network 

State "Criminal Justice Telecommunications .( STACOM) 77-^53 
Final Report. -,Vc?;l lime Illi Requirements Analysis and Vol. Ill 

Des;Lgn" of Texas Criminal Justice- Telecommunic'ktion3 - / 

Network ^ ~. ' ' 

2 - - ■ ' > • - - 

/ - ' : ; - ' Til^l^ Document'^No , 



^tate 'Criminal- Justice. "Telecommunication's (STACOM) " 77—53 ' 

'Final Report-;- Volume PV : * Network" Design :?oftware ^ Vol'. IV 

Users Guid^ V ■■ ' ^ * 

. - The above material is also, organized in an additional four, 

volumes whidh* provide a sJ-ightly different reader orieotatlon as follows:/ 

. T^-tJ,^ . ^ - Document. No , - 

State Cri'minai: Justice Telecommunioatic^s (STACOM) ' 5030-43* . 

Functional Requirements - State of Ohio ^ ' ^ ^ ' 

State Criminal Justice Telecommun^eatibns (STACOM) '5030-61* 

Functional Requirements — State of Texas ' ' v,^^ ^ ^. 

State Criminal Justice Telecommunications (STACOM) 5030-80* ^ J 

User Requirements Analysis : ' " ' ''^ 

State Criminal Justiee Teleconmunicationk CSTACOM) 5030-99* 

Network Desigfi and Performance Analysis Techniques • • 



•Jet Propulsion Laboratory internal 'document 



' ' 77-53, Vol- 'III 

...v.rj»..:._ ...1.1 

This document, No- 77-53, Vol. Ill, entitled "State Criminal. 

Justice Telecommunications^ (STACOM) Final Report — Vol III: Requirements' 

Analysis and Design of Texas Criminal Justice Telecommunications Network," 

describes methodologies developed for user regtiirements studies and for 

the analysis^^and design of communication network configurations. It then 

illustrates the applications of these methodologies • in the State of Texas. 

* . . . * * * 

This document presents the results of one phase of research 
carried out * jointly by the Jet Propulsion- Laboratory,' California Institute 
of Technology, arid the States of Texas ^ and Ohio . ~ The work at the Jet y 
Propulsiorr L'aboratory was performed by , the Systems Division , Telecommuni- 
cations Science and Engineering Division, and jinformation Systems Division 
under .the cognisance of the STACOM Project. The project is sponsored 
by the Law Enforcement Assistance/Administratipn , Department of Justice, 
through the National -Aeronautics and Space Administration '(Contract 
•NAS7-100) . / / ■ \- 



77-53, Vol.. Ill 



APB 

BPP' 

bps 

ecu 

CDS 0 

CJIS 

CRT 



> ' K D£A 
DPS 



FINDER 



GLOSSARY OF ABBREVIATIONS AND ACRONYMS- 
All points 'bulletin 

Texas Boards of P.ardons "and Paroles' 

Bits '.per. second ^ \ , . . . \ ^ ■ " 

Computerized Criminal- Histories " ^ 1^ 

Comprehensive Data System'. . ' 

Crifninal Justice Information System , 

Cath'pde ray ^ tube * ^ . " 

United States Drug '^Enforcement Agency er" .' " 

^ Texas Department of Public Safety " " 

Calspan Technqlo^y Products, Inc registered tradem^ark 
for iilingerprint Detector Readers, " . ^ \ 



ICR - 

LEAA 
.LI OR 
MOT 
MVD ' 
NALECOM 



\ ■ NCIC- 



NCJiSS 
NILECJ 

NLETS 
OBSCIS 
OBTS . 
OCCA 



ERIC 



Federal- Bureau of ^Investigation'^ - - , . ' 

Identification and Criminal Records Division of 
Texas Department bf Public . Safet^y ^ " 

» »* - ^ 

Law Enforcement Assistance ^ASininistration . / - . ^/ 

Tex^s License Identif icaliion and" Driver Registration 

Mobile .Digital Terminal ^ / ^ , _ 

Texas ■ Motor Vehicle Division ' - 
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ABSTRACT , • • • 

- '• - ' ^ 

Requirements analysis and design for th^ Texas Criminal Justice 
Telecommunications Network is provided in Volume Ill^of the Final Repart 
of a State , Criminal Justice Telecommunications (STACOM) ijroject. sponsored 
by the Law Enforcement Assistance Administration (LEAA). ' . ^ 

The project ha^ developed techniques Tor identifying user 
requirements analysis and network designs for criminal;.. Justice >netwbrks 

•"on a state wide basis. Technp-ques- develop d for user requirements analysis 
ihvolve methods for determining data required, data collection, (surveys), 
and data organization procedures, and methods for forecasting network 
traffic volumes. Developed network design techniques center around a 
computerized Jtopology program which enables the user to generate least 
cost network topologies that ^satisfy ' network traffic requirements, 

-response time requirements and other specif ied functional ^reqtiirements . 

^ \ " • ' \ - • • 

/ The xieveloped techniques were applied in the state of Texas, 

/and -results 6f*these studies, are presented., 
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SECTI(3N 1 
SUMMARY > / 

1-1 OBJECTIVES OF STACOM* STUDY-^ 

The State Criminal Justice Communications <STACOM)- user 
requirements. study was performed to support the primary STACOM project 
objective of providing states with the tools needed for designing and ' 
evaluating intrastate communications networks. The STACOM project goals' 
are : 

( 1 ) Develop and document techniques for intrastate traffic 
measurement, analysis of measured data, and prediction 
of traffic \growth 

(2J Develop and document techniques for intrastate network 
design, performance analysis, modeling and simulation 



C3) Illustrate ^^jlications of network design and an^ysis 
techniques on atypical existing network configurations 
and new or improved configurations 

(4) Develop and illustrate a methodology for establishing 
priorities for 'cost effective expenditures to improve 
capabilities in deficient areas. 

> . -- ■* 

To support these overall project goals, and specifically the 
first, a user requirements task was undertaken to develop and use tools 
for predicting future criminal justice communications traffic. These 
tools include techniques of st^istical analysis for extrapolating 
past trends into future traffic predictions, and survey and interviewing 
techniques for estimating traffic in data types that do not yet exist. 
The user requirements study was therefore divided into two phases: 
a, study of past trends in existing data types to project futurfe trends 
in comnunications traffic for these data types; and a study of new 
data types^ that do not yet exist, but which are anticipated, to estimate 
- their future traffiq- volume. 

^ Network designers then use these estimates of existing^ and new 

data types to suggest future intrastate network designs that minimi-ze cost 
and still satisfy performance requirements. Knowing estimated traffic 
volumes over a decade, network designers can suggest the best times to 
upgrade computers or communications lines to keep the performance within 
the required limits and assure minimum costs. 
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1.2 TRAFFtb PROJECTION ' METHODOLOGY AND * R^ULTS 

1*2.1 Existing Data Types ^'^ - 

Existing data types contain information^ primarily used by law 
enforcement agencies which Have been in use ^l^ypically for several years. 
These data bases contain files on: i 

. ^ ■ (1)* Stolen articles 'including automobiles, license plates, 

and other property ^ 

(2) ' Wanted > persons ^ . . 

. ^ ' 

(3) , Drivers license information , including driving record ^. 

and description cf driver , ' ^ 

(4) Vehicle registration information. 

Law enforcement agencies^ in most states have had access to centralized 
state data bases containing these file types since the early 1970s . This • 
allows the establishment of historical communication traffic growth 
patterns and the use of these patterns to project future growth. In the 
past users have accessed, these data files over low-speed communication . 
lines ^rtiich are defined as 300 bps lines or slower- Many states are now 
upgrading to high-speecl lines which are defined as 1200 bps or faster. 

r Two causes of past growth of . communication traffic into 

existing data bases have been identified : growth due to communication 
system improvements, and baseline growth. Communication system improve- 
ments that occurred in the two model states were: 

f 

(1) ' Addition of 'new data bases . 

(2) Conversion of low-speed communication lines to high-speed 
lines and . new terminal equipment ^ -/^ 

(3) Addition of new user agencies . ^ 

(4) Establishment of regional information systems 

■ (5) The use of mobile digital terminals by large municipal 
police departments^ 

Baseline growth is the increase, in commiinications traffic tha^ would occur 
even if there were no communication system improvements and i? generally 
related to: , 

(1) -Increased utilization of existing services ' - 

(2) Population and personnel increases 

(3) Training. 
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- / LThe first step In oiir traffic/ pro jection methodology was to 

- establish fctie historicar total system n^raffic growth pattern and to -record 
all. past comraunication system -improvements . The second involved the • • , 
determination of the pomponent' of .traffic- growth caused by past syst«^ . 
'improvements. This wa's^ done by measuring traffic from impacted user' 
agencies or data' bases immediately before and immediately after system 
improvemeHts were made. Thef^e incre^ases were short term in nature and ^ 
were not projected into the^ future • Baseline- growth was calculated in the 
third step by using the equation:** ^ 

• Baseline Traffic ^ Total Traffic Communication System 

Growth - . ^ Growth ^ ^" Imprpvement Growth - 

A key assiamption of t^he forecasting technique was that baseline growth in 
the future will continue as it; has in the past. ' Thus , . the fourth step 
involved U3ing the baseline growth curve es'tablished in step three to* 
project future baseline growth. Finally, it is recognized that over the 
next decade there will be further communication System improvements. The- 
fifth step, therefore, was to identify future expected • communication ^ 
system improvements, their ' implementation schedule , and 'their impact on, 
future traffic The"; sixth and final step was to combine .future- .baselin^ 
growth and growth due to system improvements to' obtain future traffic 
levels into existing 'data files. 

In Texas, system traffic in 1973 averaged 20,000 mes-. 
sages per day^ and increased .to 100,000 messages per' day by 197,6- Of 
this increase 45,000 ifl&ssages per day was baseline .growth and .34, 900 
messages per day was growth due to communication system^ im'provements. 
Figure 1-1 shows the Texas existing data type traffic projections • 
It is projected that by I985 traffic into existing dat^ files will V 
be approximately 310,000 messages per day. ^ ' 

1.2.2 ^ New Data. Types " ' • 

'flew data types consist of those information files which are 
not now in common use but TiAiich are being seriously considered for -future 
implementation. They include: * • *. 

^ ■ " 

(1) Law enforcement agency use of a computerized criminal 
- "history .(^H) and offender based transaction statistics 
(OBTS) fxle, where "law enforcement^ agency^* iiicludes' 
W police, sheriff, state police, federal agencies, pro- 
, / secutors, county jails, and local probation offices 

.(2) Court use of the ,CCH/OBTS file for bo^th felony and mis- 
demeanor court processing in the large. metropolitan 
areas- of each state-. - . r 

' (3) torrections use of the CCH/OBTS file from the correc- 
tions department headquarters and from the. penal in-, 
stitutions 'throughout each state . * . ' 
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Use of the CCH/OBTS files by the agencies in each state 
that administer parole from state institutions, if it. is 
reasonable for that parole agency to participate in the 
communications -network 

A state judicial infopaation system (SJIS) "for re- 
porting court statistics from the civil and criminal 
cases of the courts that handle felonies and misdemeanors 
in the large metropolitan areas 

An offender based state corrections information system 
(OBSCIS) which is a system of files at the headquarters 
of e^oh state's correctional agency containing informa- 
tion on all inmates in all the state's penal institu- 
.tions. Portions of these files might be accessible 
to. terminals in the institutions and in the .pSLrole 
agency. ' ^ . ^ ^ 

Juvenile agency records, if it is reasonable for the 
juvenile detention agency to participate in* the com- 
munications network / - 

An automated fingerprint encoding, classification , and 
transmission system for the large metropolitan ' areas 

^ (9) - Traff4c fi?om the states' identification and investiga- ' 
tion* bureaus .for converting- manual files on ^offenders 
into computerized files, and for entering new offender 
records thait are received manually at the "state center. 

This traffic^ in new dat^ types is added to pro jections of 
traffic from existing daia types to obtain total criminal justice system \ 
traffic for the next decade- Network design - techniques are then appliexl 
to this total traffic volume to design a -minimum cost criminal justice 
information system that meets. the performance requirements. 

New data type traffic forecasts were made using a combina- 
tion of estimates from operators cind xisers of the present criminal ' 
justice communications- systems in each of the states, and using extrapo- 
lations based on recent history. The new data types were divided into 
three, basic types for purposes of projep ting future traffic: (1.) Arrest- 
dependent traffic such as transactions with the CCH/OBTS files which 
originate at law enforcement .agencies; courts ^ correctional . institutions, 
probation and parole agencies, . prosecutors, -and 'federal offices, and 
including automated fingerprint traffic; (2) Of fender-related traffic 
such as that associated" with' an OBSCIS system in adult correctional ^ 
institutions or with juvenile agency traffic; (3) Traffic whose volume 
is' determined by. other factors, such as that in an SJIS system which 
wo*uld be determined by- court activity, or traffic from a state data 
center devoted to converting manual records to automated files*. 

Arrest dependent traffic was estimated by determining the 
number of offenders through each step of 'the states' criminal procedures 
and then projecting the number and types of messages that would be . ^ 



(4) 



(5) 



(6) 
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■generated atr-each -step pf the~procedure • Summing -these -in formation -needs 

over the procedural steps c^irried out by a particular agency then yielded 
the. total me3sage volume generated by that agency as a function, of the. 
number of arrestees through^ the process. The approach of assigning 
information needs to th^e several steps of a state criminal procedure was 
first suggested 'for this project by Bill -Griff ith of . the Ohio Department 
of Computer Services. This technique was applied to both CCH / OB TS traffic 
from all criminal justice agencies and to automated fingerprint traffic 
from law enforcement agencies. CCH/OBTS traffic was allocated to user ' 
terminals according to the total FBI index crime in each law enforcement 
jurisdiction- Court usage was prorated according to the population or 

/court activity in the largest metropolitan areas. Correction usage was 
distributed according to the nUmber of inmates in the several 
institutions J and'^only the ^-headquarters of the parole agency was allocated 
traffic if that office was a user of the CCH/OBTS files. Automated 
fingerprint 'traffic was distributed to -the large metropolitan areas 
according to the population of each city or according to the total FBI 
index crime in each metropolitan area. 

' r ■ Offender-dependent traffic includes an^ OBSCIS system for each- 

state *s correctional institutions and, if anticipated by the states, a 
youth agency data systera^ Traffic was computed 'by- assuming that an 
inquiry and a file update were^generated for every inmate or student in 
the state institutions every fe?/ weeks,, and that., if the parole agency had 
access to, ar|. appropriate pert of the system, it would also generate 
inquiries' prf* a regular basis. The estimate of transaction frequency was 
derivedi.jTrcm conversations, with correctional institution information 
system officials w^io descri^;ed past experience and provided future 
estimates of . traffic volumes. Traffic was distributed between the in« 
stitutions. according to the number of inmates or students in each 
facility. : > f 

, ■ - - Other types of traf-fic include, an SJIS system, which would 
produce traffic dependent upon the level of court activity, and data 
convfersion traffic from the state data center, which would depend. on the 
number of employees in such a center and on the volume of records requir- 
ing conversion and updating. SJiS traffic was estimated by asisuming that 
only statistical, information would be transmitted on state networks and - 
that one"^ message would be generated for^ each criminal or civil disposition 
in the courts of the largest metropolitan areas. SJI^ traffic was. 
distributed according to the^ population of metropolitar\ areas, or 
according to the volume of . dispositions , whicheve'PN^ovlded the best 
statistics 1 ^ Although an assumption was made throughotife^^ the study that 
criminal activity .and cpmmunication traffic will -increase each year , data 
''cociversion traffic was^ kept constant becauseVit was also assumed- that 
. inquiries and . file updates wil^l gradually come, from remote user termrinals 
rather than from a central state inve:5tigative agency. 

In -Texas, the increase in new" data type traffic will be 
from a^ 1977 level of about 9,000 messages per day^ to 90,000 in 1985-/ 
The~growth in Texas is somewhat -low because law enforcement \use of 
the state CCH/OBTS system was" reduced to account for the use, by^local 
law enforcement personnel in the ma3or cities, . of local or regional 
data bases instead of the state files. This is already a fact in areas 
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' lxke"3^11as V."Fort '"Wocth , Houst San "Antonio'; "arid" tendency "" 

will be to continue, this practice . Officers in these areas will likely 
use both state and' local files, but state files will not be as heavily 
used as they wouldl b^ if they were the -only data bases available. 
New data traiffic growth for Texas is shown in Figure 1-2. 

1,2.3 Existing and New Data Type Traffic Projections - ' ^ 

The existing data type -traffic volume of Section 1.2.1- and 
the new data type traffic volume of Section 1.2-2 were added -to obtain 
the total estimated traffic volume for the study period as shown in 
Table 1-1 and in Figures 1-3- The derivation of these total traffic ' 
voluaes is described in Section 5. For the purposes of tjiis summary, * 
it i^ sufficient to note that, in addition to merely adding the traffic 
volumes of new and existingj data types, ^ the total system traffic was. 
modified to account, for a slowing of traffic growth whenever the volumer 
reached a level close to the system's computer capacity , and for a 
similar brief period of slow growth . followed by an accelerated growth 
period immediately after a computer upgrade. Note that, "although existing 
data type traffic exceeds new data^ traffic volume throughojit the period 
of this study when measured in, units of average messages per .day, new 

. data volume far exceeds existing data traffic toward the end of the 
s=tudy peridd' if volume is, converted to peak characters per'minute. 
This dominance is caused by the longer message lengths of the^expected 

■'new data types. Note also that between 1977 and 1985 this . study projects 
about a threefold increase in Texas' traffic measured IzT average messages 
per day, and a fivefold increase in demand in terms of peak characters 
per minute . If existing data traffic continues to increase as it has 
in -the past*-, and i'f- new" data types are implemented at the rate state 
planners 'hope they will be, state conjmunication system operators and 
data system planners should prepare for a continuing pr*ogram of upgrades 
to terminals, lines, switchers, and central processors. The necessity 
of 'such a program is apparent in Texas, and it is likely that many other 
states are in a similar ^owth situation. ./ 

U3 * SUhiMARY OF NETWORK DESIGN GENERAL METHODOLOGY 

-■ ■■ ' , ^ . • < 

' Six -majpr ,:activities were carried out in the network design " 
• phase of the (Study. These activities are summarized in the . following . . 
■paragraphs:^ , , 

1.3.1 ■ ' Definition of Analysis 'and Modeling Techniques 

^ A task was undertaken io define and develop specific analysis v 
and modeling tools for general use.' in intrastate systems. The principal 
tool^ dev^eloped is the STACOM Network Topology Program. ' This ' program, 
vn?itten^ in FORTRAN V and implemented on a UNIVAC 1108 computer under 'the 
EXEC-8 operating system, enables a user to find least cost multidroppejf „ 
statewide networks as a function of tpaffic level demands and other* \ .^s;'^ • 
functional performance requirement?. . ' 
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.Figure 1-2. Texas New Data Traffic Grovrbh 



The major inputs ta the program are: . \ ■ ^ 

^ ' - ^ ■ *■ - , * - 

(1) ^Traffic levels: at each system termination on the networK 
Desired response time , at network' system . terminations 
Line tariff structures " 



(2) 

(3) 
(4) 



Locations of system terminations, using Bell System 

Vertical-HorXzontal (V-H) , coordinates 

■ ■ * ^ ■ - 

(5) The number of -desired regional switching center, (RSC), 
facilities. RSCs serve system terminations in their 
defined regions and are interconnected to form total 
' ■ nigtworks. .° , ■ : ■ 
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•._:_;Table„1-:i:.... J.Total^ Statewide Criminal Justice^ I^^ 

. " " Traffic in^ Ohio - - ------ 







Traffic^ Summary: 


c 

Average Messages per 


Day. 




' ■ ■ w - 






■ Year 


-.Existing Law 
Enforcement 
Traffic 


New Data Type 
Traffic- . . 


Total Statewide 
Traffic ' 


1977 
1979 
1981 
1983 
1985 


138,490 
214,190 
246,600 
280,200 
. 311 ,000 


8,U00 
10,600 
2U,200 
58,500 

86,140 vsi - 


1U6,900 

.224,800 
. 270,800- 
- '338,700 • 

397,100 




Traffic Summary: 


Peak Characters;. Per Minute. 



Year 



Existing Law 
Enforcement 
Traffic. • 



New Data Type 
Traffic 



Total Statewide 
Traffic 

. \ 



1977' 
1979 
1981 
1983 
.1 935 



21 ,160 
32 , 720 
37,670 
42,810 
.47,510 



3,700^ 
4,670 
■1l^,»960 
4a, 220 
61 ,0f0 



24 i 86X3 r 
37,390 

.53,630 
83^,030^ 

108,520 
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Principal outputs of the topology program are: 

(1) . Line capacities and layouts servicing system 

terminations 

(2) Fixed and annual recurring- costs for lines,, modems, 
service terminals, etc. RSCs are priced separately. ^ 

" ' ' ' <^ ' 

(3) Line performance characteristics such as line 
utilizations and .mean response times 

A second major analysis technique enables network designers to 
determine the reliability and- availability of network configurations, 
produced by the topology program, 

*. I ■ ■ 

Finally, a network response .time model used in the topology 
^program, is also us'eful in understanding present and future performance . 
requirements for switching and/or data base -computers in the network. 
Tliis is true tacause" the . response time model involves a queue ing analysis 
which includes queue ing . times encountered at computer facilities.. 

Descriptions of .these design and analysis tools are presented 
in more detail in Section 7 of this report. 

1.3^2 Network Functional :jDesign Requirements 

At the completion of state system • surveys , and after , 
sufficient interaction with state planning personnel, and prior to any. 
specific' network design ac^'ivity^' a document was: produced specifying 
Network Functional- Design Requirements. This document provides network - 
performance criteria which are to : be met in -subsequent designs. The 
Functional Requirements . specii'y /wb^ do not . 

address' at this level the specifics of how requirements . are to .be mef. 

The ^network Functional Requirements for Texas are presented 
in Section TO. - y * 1 

1.3.3 Analysis of Existing Netwoi?ks ^ . ' ^- ' / ^> 

■ p ... - " ■ ^ ' ' • - 

. * : This task employed developed design and analysis tools to 
determine, the .extent to which existing statewide networks conform to State 
Network Functional^ Requirements. Areas of discrepancy are noted and 
discussed. Results^ for .Texas are summarized later in this Section. - A .:- 
detailed discussion is presented ijii .'Section 11 --^^^ ^ ^ • •^ ^ . • . . : • . 

1.3.4 \ Generation of Hew or Improved Networks ^ . . ; 

' After 'specific studies of *inter est were identified with 
sta;te personnel, STACOM design and analysis techriiques were employed 
to study statewide network configuration alternatives, (options) , and 
additional cost impact studies of interest. u . 



In -the State of -Texasv, " t:i^^^^S!^^^vorK^p^iQOs were 
considered- -for- the - TL^TS- Network :- , Tfie^e 




performance measures, for'-one, two and- tttree^.regipn networks as follows: 
Option 1 - a single s-witcher located In Austin (one region). 

Option 2 - a switcher' located in Austin .^nd second RSC . ' 

located- either , in Dallas,' or MidLamd'. or Lubbock, 
' or.Amarillo (two regions). ■ 

Option 3 - a switcher -located in Austin, ^nd a second RSC 

located in Dallas with a third RSC located either > 
in Houston, or San Antonio .."or Midland, or:i.ubbock, 
. or,. Amarillo. ' " , ■" ' ^ 

Two- additional -options were studied involving -tiie possible 
integration of New Data 'types in- Texas with the TLETS system as follows: 

OP^io'^ ^« - costs for maintaining separate TLETS and New " 
- ' Data networks. 

Option 5 - costs for integrating the .TLETS and New Data 
networks into a single network. 
■ ■ " • . .J 

"■ :-. -Three additional network .studies in.TeXas considered, ( 1.^^ 

network cost' increases as terminal mean response time requirements 
were -reduced, (2) the., impact of network cost and performance due to ■ 
adding digitized classified fingerprints as a data type to the TLETS 
■system, and (3) the relative difference in network costs between'main- 
taining and abandoning tLETS Network. line service oriented toward the ' 
existing regional Councils of Government (COGs). ^ ; > 



' .1- 3«5 < . .^.Sd^Eigtre, Documen.tatio.rr '. • 

,.A final task carried 'out was the documentation of the STAC CM 
Network Topology Program in the, form of a users. guide. 'This document 
?2;Jn«?^;-^°^o^^' entitled, "State Criminal Justige Telecommunications 
CSTACOM) Final Report - Volume IV: Network Design Software Users' Guide." 

1.4 SUMMARY OF NETWORK DESIGN STUDY RESULTS' 

The study results itemized below. are discussed in more detail 
in Section .13 in. this repprf. . The- following summary lists the principal 
findings of interest. -for., each of the • studies carried out. . 

. ' , "Texas Study Outcome 

• The existing TLETS network does not meet STAC'OM/TEXAS 

response time Functional Requirements on low speed 
lines, arid on high speed lines at times of network peak 
traffic loading. 
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The existing TLETS network does not meet STACOM/TEXAS 

...systeiii_availability.„Functional..Requ£rement3,...„_ The 

STACOM/TEXAS networks recommended in this study assume 
the Austin TCIC/LIDR Data Base computer is upgraded 
to exhibit an availability of 0.,98l4 and in multiple 
region cases, switchers are upgraded to provide an 
availability of 0.997- 

The least' cost STACOM/TEXAS TLETS Network is a single 
region configuration with regional switcher ^d data 
base computers located, in Austin. Savings for this 
configuration over continuation of a three region . 
configuration for a period of eight years is estimated 
at $2,700,000. The line savings realized through the 
employment of regional switchers (including regional 
switchers in Dallas and San Antonio, (as in the present 
system) do not offset the increased costs of regional 
switcher facilities. 

An eight-year cost' savings of approximately $850,000 can 
be realized through the integration of New Data Type 
traffic into ttie TLETS System. 

TLETS network response time "requirements for the 
STACOM/TEXAS single region case can be reduced from 9 to 
7 seconds bef^ore. additional C9Sts are incurred. 
Reduction .to 6 seconds increases' annual line costs 
approximately 3%. Reduction to 5 seconds increases 
annual line costs approximately 10%. 

Digitized classified fingerprint data can be added 
to the TLETS network as speicif led in this report 
without compromisirig performance of the STACOM/TEXAS 
TLETS System. 

There are no meaningful cost savings to be realized by 
abandoning C*O.G- oriented line service in Texas • Cost 
is not a factor in a management decision regarding the 
continuation of this service. 

Existing lines to the TCIC/LIDR Data Base, from the. 
Austin switcher should immediately be upgraded^to 4800 
Baud . ^ 

Existing lines to the MVD Data Base from the Austin 
switcher should immediately be upgraded to U800 Baud, 

The mean service time per transaction in the Austin 
switcher should be immediately ireduced to 130 ms. ,In. 
1981, the mean service time per transaction should be ' 
100 ms. This will be sufficient through 1985, 
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The mean service time per transaction in the Austin 

-TCIC/LIDR "Data -Base -computer should~-be- iM 

reduced to 250 ms. From 1981 to 1985 the mean service 
time per transaction required is 200 ms. 
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SECTION 2 
SYSTEM DESCRIPTION 

2. 1 - GENERAL ' 

Many states already have sophisticated criminal justice com- 
munications systems and are continually working to upgrade them.. This 
upgrade process includes modifications to anticipate increased traffic and 
the addition of new files to make the sys-tems more useful to criminal , . 
justice agencies. Texas, one of the two states chosen as an example for^ 
this study,- is doing exactly this; it already has several data systems J ^ 
for law enforcement and criminal justice agencies with steadily, increases 
traffic, and it is' c(5rrbidering Nsystem improvements to user^^terminals , Ixne 
speed, and central computers. State planners k^p inform^ and look 
forward to th? day vrtien some of the new data types' suggested in this 
report may be-included in the' files of the Texas ■ system . 

^ - 

In this report^ the central state files of existing data types: 
were "assumed to include suc^h items as,: . - • ' 

Wanted persons 

Outstanding warrants 

Stolen vehicles. . - 

Stolen license plates . 
Drivers licenses 
Vehicle registrations 
New data- types , that might be added dviring the perio'd of the , study included 
(1) Law enforcement use of state CCH/OBTS. files 
^^ C2) Court use of CCH/OBTS files . 

(3) Corrections .use of CCH/OBTS files 
- (4) Par6le agency use of CCH/OBTS files 

(5) A state j.udicial information system 

(6) - An "Offender-based state corrections information system 

(7) A juvenile agency records system , . . ' 

(8) 'An automated fingerprint encoding , -.^classification and 

\ tramsmission system 

* . * • ■ * 

(9) State investigation bureau data conversion traffic . 
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Most of these files were assumed to be located at -A central 

_ .state„data....centfir ^ . althougti.it is. up to each -State -to organize ^the - 

control of its files. In some states, for instance, it might be desirable 
to keep control of Juvenile or corrections agency files within those 
organizations rather than maintaining' them with other state data bases. 
States will also vary in the distribution of terminals, lines, com- 
puters, and switchers. A schematic representation of a state communicatio 
system is shown- in Figure 2-1 , a'nd a diagram of the facilities making 
up. such a' system is shown in Figure 2-2. These figures will assist 
in clarifying the descriptions of the Texas data bases, facilities.- 
users, and functions in the rSjjiaining port: ons of this section. 

2.2 SYSTEM DESCRIPTION ■ * ' 

For the purposes of this study, the Texas criminal justice " 
telecommunications system includes the present Texas Laytf Enforcement 
Telecommunications System (TLETS) with all its data bases and existing 
terminals and any new terminals that might be added to the' TLETS system. 
In the future it also includes terminal^i in courts to support the ,CCH/'OBTS 
and SJIS functions, terminals in the Texas Department of Corrections (TDC) 
and Texas _Youth Council (TYC) institutions and 2,n the Boards of^ Pardons ' 
and Parole (BPP) headquarters for the OBSCIS system , and Texas Department 
of Public Safety (DPS) Identification and Criminal Records Division (IRC) 
terminals in Austin for converting manual records to computer input. The - 
system doe§ not include terminals connected *to local computers which, 
contain strictly local data bases. For instance, San Antonio ^d Bexar 
County have •some 200 terminals connected to many data bases that are 
contained in a computer operated by the San Antonio Police Department. 
The state telecommunication system terminal in this case is the joint city 
and county computer, not the individual terminals connected to the 
computer-. These local terminals have access to . state files through the 
San Antonio computer, but, tp the state s^ystem, it appears that these 
messages rcome from a single 'large terminal in San Antonio. 

2.2-1 Data Bases . . 

' : Most of the data bases in the state criminal justice telecom-, 
munication system are located in Austin. The present Texas vCrime Infor- 
mation Center (TCIC) contains records on wanted" persons stolen vehicles, 
stolen guns^ stolen boats, stolen articles, arid stolen license plates'. It 
al^o contains a large CCH file, which is treated as a new data type 
because its usage is low compared to its potential usage , and because in 
the future it might become the nucleus of an expanded CCH/OBTS. system with 
many more data elements. . . ^ 

- ' Also located in Austin are the files.- of the ^ Motor Vehicle 
Division (MVD) which contain records on all licensed drivers and motor 
vehicles in the state . These files are also accessible^ to present TLETS 
users . . 
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'Figiire. 2-1 State Ccmmunication System Schematic 
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New data types include, in addition to the CCH/OBTS files, 
data bases required for the systems summarized in Section 2.1. These are:.. 

(1) - Statistical data~kept by the Texas Judicial- Council 

(TJC) f^r the SJIS system. This data base would 

likely be in Austin ^when and if the system is ever funded. 

, • . ^ . ' ' . ' V 

(2) . of the datja bases kept in the TDC*computer in 

* V^^^/Huntsville ,rsome ot^vrtiich - those relating to the ^ 
irxmates^ penal records , and not /those related to 
'■; * such categories as TDC vehicle maintenance, TDC personnel , 
■or inmate financial records - make up the OBSCIS system. 

(3) ' - All- of the records on students , kept by the TYC. These 

would probaljly be kept at TYC headquarters in Austin. 

(4) New automated fingerprint' files kept by the DP^^ 

' - ^ ICR Division in Austin. f These . automatic files would'.' 

' be kept in a file separate from, but similar , to 

the manual fingerprint file presently maintained 
by the . ICR - Division-. 

2.2.2 Users ^ . ■ 

The lasers proposed for the Texas criminal justice information 
system include all of the. present users of the TLETS system, ariy expansion 
of ; that system to counties or agencies which would like to participate , . 
and several other criminal jus^tice institutions which havei,"^ ^up to now, not ' 
had: computerized information :syst*ems available, to them,, or which leased ; 
time for batch operation on machines of other state agenQies, or which ha^^^ 
their own dedicated machines, but were not tied into a statewide system J. V. 
These additional users are listed- -in Section.. 2. 1 , but are summarized below . 
for completeness : - , — ■ • 

(1) ' The law enf orcement— users'^f the TLETS system aye^pri- 

' . mar ily^he-riocal police departments and sheriff offices 
throughout the state. In addition^ DPS offices are tied 
in , as are several federal la^y en'forcement , military, 
and investigatory- agencies. In the larger cities such 
as Fort Worth, Dallas , Houston, and^ San Antonio, the 
user is' a large computer installation, provided by the 
city or county, .with individual terminals in the local 
offices, connected, to the central local computer. To\the 
statewide networks, the terminal appears as a very large 
single user, -when- it is really up- to several hundred ^ 
users on the . other side of a single' computer . • '* 

■ • ■ ■ ■ . » 

(2) The proposed statewide system would include the courts 
.in the metropolitan areas surrounding the fiye largest 

urban areas in Texas : Dallas-Fort Worth, Houston, San 
- .'^ Antonio, El Paso, and Austin'. These users would include . 

both District and County Courts,; and both criminal and 
civil court activity. The statewide networks would" ; 
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; /■ - -y- ■■ :^ ; .-^ ■• • ■- - ■ 

. aLlow the courts to inquire, into or update the CCH/OBTS " 
files, arid^it wo allow the courts in these, areas J;o 
autotaSlpcally sen their statistics to the ^TJC for in- . 
clusionMLn the SJIS system, ^ 

(3) The TDC would be" connected to the .statewide criminal 

justice information system under ;^this. proposal, to . allow. 
;the 16 ^DC institutions to obtain information and update 
state records in the CCH/OBTS files . In add it ton , the 
. . institutions would be able to commxanicate with the TDC 
files in Huntsville to obtain information on inmates. 

(4^ . The- Texas- BPP headquarters would be; able to inquire into 
state CCH/QBTS files to obtain information on ah inmate 
or parolee', ^d BPP would also be ^ablMe to have on-line 
. inquiry capabiXity into the inmate records at the ; 

Huntsville TDC headquarters to obtain the latest parole 
status. ■ . ■' ■ ■ ':"• * 

5 The TYC homes , ^schools , and headquarters would also be 

users of a Texas criminal justices information system for 
-purposes of this study. -Although there .would .likeiy be 
li ttle tra.ffic .be tween TYC and other, agencies ,-. -and 
although TYC would keep. its. own files at its head-^ 
quarters in Austih, it is : reaLSonable to include this 
ag^ency so that any cost savings 'from ecohomies; .of 1.. 
. scale in the communications, network can be passed - 
'on to the TYC as well/ • ^ - . ' 

(6) .Law enforcement agencies in the four largest metropoli-; 
tan areas would already be users of the. statewide 
systCTi, but new automated fingerprint data would be • 
added to .their traffic in future years. This use would 
consist of both fingerprint cards 'that had been" 
automatically encoded and. classified , and latent ;^prints 
.for search and" ma:tching during an .investigation . 



2*2*3 Facilities ' 

* - ' - . ■ • ■ 

The facirities of a statewide Texas criminal justice infor— 
raation system which would include; both existing axi^^ new7da;t"aT~types-^wou^ 
be an expanded version of the' present TLETS 'system . The TLETS syst^ 
includes^MVD-ahd TCIC data .bases in Aiistin, message switchers in Austin,. 
San Antonio, and Garland, lines and modems to communicate with the users, 
and terminals in the user agencies * 'Computer installatiohs are located at 
the. MVD and TCIC data bases, at each of the switcher locations., 'and in the 
large.' cities and counties where they serve as the termination of the 
statewide system and as 'a ci^tral ^ switcher and data-^ase- for hundreds of 7 
local terminals, whi^h can access the state system throu^ this local 
computer-* ■ ■; ; • . 
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An eacf^nded statewide system, including new data types would - 
have more individual terminals as local agencies, came tdMepend on the 
speed and utility of the state system « In addition, the SJIS systems run ' 
by the courts in the five largest metropolitan areas would each likely 
require a computer with terminals in the individual' courts, since it is 
emticipated that the SJIS systems would be locail' record, keeping instal- 
lations, with only statistics ^nt on to the \^TJC in Austin.- Additional 
Jihes and fljQ^ems would be required for connecting these local SJIS : 
installations^ into the statewide system • ^ > - • - 

..' V Similarly,* the TDC would require a computer in Huntsville with 
terminals in the remote institutions to operate an OBSC IS system. .This 
TDC computer has. bpen operating for several years with -many data files^j 
and the state, system would- need to be. made compatible if an in- . ^^^^ 
terconnection ^were desired. Lines and terminals . in the. TDC system are 
^ slow-,- and it ifs likely that they would need' to be upgraded to high-speed 
lines and' terminals if the systems were merged, ^ 

- the TYC presently satisfies its data, processing needs by -batch 
r tins at' night on the Texas Water Developmerit -Board computer. . JCf the ^YC' 
were; to become part of tl^ statewide network:, it could either use a 
central facility in Aifetin for itjs . files, or . If secxirity and the -data '» 
volume; Jrustified it, the 'TYC^ cbiiM ^obtain ^i^^ machine and the state - 

; nel^work' would; include both this TYC^omputer' and the terminails in^- the / '-^ 
several homes a^ schools. - -^f- • ■ ■ ; '-^ 

-"-^'^v-. y ' ^-;_ ^ ^ ' ^ ' . "■ \^''^^ ' ' 

. . The ,Texa:s BPP also riina its present software batch at night on 

, the' Water. Developmept Board machine^." Because of its unique needs, a- . 
similar arrangement would -probably" be continued . even afteq a st^ 
criminal Jtistice information system were implemented .v However , to obtain, 
more rapid updates on of fender status , the BRP would have an on-line 
terminal able^ to^ access both the CCH/OBTS files in Austin and the 
appropriate TDC "files in Huntsville that would be a termination of the ' 
state system.*" 

The present switcher locations in Austin, Garland and San" 
Antonio are not necessarily the best to minimize total network cost in the 
future. It is possible that 'the network design software which operates on 
these - traffic forecasts will suggest fewer , more , or different switcher \ ■ 
locations such as Dallas , Houston ,v and a city in the West .such .as Midland , 
Odessa', . or Lubbock ^ This is even.mbre likely if traffic densities shift 
to require more terminals in a certain region. 



2.2.4 Functions v V 

The Statewide Tepcasi criminal justice infonnation system as ' 
projected by this reix>rt series a multitude of functions by providing all 
criminal justice agencies with easily .and rapidly accessible data in a 
wide variety of ^ categories . The present TCIC , License Identification and 
Driver Regis tra tiiDn (LIDR) , and MVD' files , which are^ accessible to all 
TLETS risers , contain data on : . y 
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Wanted persons 
Supplemental persons 
Stolen vehicles 
License piates 
Stored vehicle^ : *^ 
Stolen guns 



9 

stolen boats 
Stplen articles . 
CCH- f ile * 
Drivers licenses 
Vehicle registration 



Texas userS' can access the^ national NCIC data base and ' 
can communicate with other states over NLETS vi^ the TLETS system. 
Tfiis report suggests that in the coming decade, the existing CCH files 
in TCIC will /be expanded to include a complete CCH/ OBTS' S^y^^^ that 
offenders are tracJc^ throughout their criminal career by all crimi- - 
:nal justice agencies. For purposes of estimating, traffic over Such 
a system, :i.t. is; assumed that- this CCH/OBTS file wiXl be made 

available to a larger group of users , including, more^ local rcity and 
county- police agencies,- the courts .in the. five, largjsst cities , the 
TDC* and its institutions^ throughout the, state', and the BPP headquarters 
in :"Austin* The functions to be performisd by thi^. system are really ' - . . 
iinri ted only by the imagination of the, individual user agency and the / 
local terminal, operators. Data on a wide variety of topics are made; 
available to us^rs in a matter of; seconds , and user resourcefulness 
is ttie limiting factor in determining the functions to be performed. 

, ; "Besides -the existing MVD" and TCIC files,, and an expanded - 

eCh/OCTS data base with more users , this report estimates future traffic 
on -the assumption that several moij'e. new data types,-will be: added -to the 
system in the nexl: decade , /along - with 'the appropriate users* . These new 
data types and users are described in ^the sections above, andr the , 
functions performed by the system are again limited primarily by the 
iraa»ination of the user and the operating agency. / >. • 

. * ' ' ' . ' ■ - .■ 

For instance, it is assumed that the SJIS system, which is not 
included until well into the 1980s, -will be used on a local level for 
court management, case tracking , .and calendar scheduling in' both criminal 
and civil cases. None of this traffic would appear on ^stiate' lines, ; ^ 
however, since state reporting would be confined 'largely to statistical 
record keeping. ... ; . . " . : . ' 

• . The existing TDC data system in ' Hxjntsyille is a very versatile 
and useful system, functioning far beyond the capabilities of any proposed 
OBSCIS system , - vftiich basically serves an an inmate tracking and record : 
keeping system. ; In . addition to this important offender records function, 
the presenjt Tl)C computer, contains records on: . 



TDC budget. 
Personnel records 



Prison s.tore accounts 
Industrial goods production 



.ERIC 



2-8 



45 



77-53, Vol. Ill 



^Equipment accounting 
Vehicle expense 
Local fund accounting 
Food service • 
Inmate banking 
Building construction ^^ 
Aircraft utilization 
TDC legal defense x^ords 



Inmate ccxnmitment status 
Inmate mailing list 
Inmate skills 
Medical inventory 
Research project data 
Inmate test records^ 
TDC school records 



This study assumes that the TDC would continue to carry out these 
functions 9 but that the individual prisons wbxild have faster direct; access 
to state files and to the required TDC files in Huntsville through faster 
communication lines and terminals. In addition ^ BPP would have on-line 
access to the appropriate TDC inmate commitment status files so that it 
.could better plan parole hearings and activities. This would be an 
improvCTient over the present BPP batch update from a weekly TDC tape. 

The- TYC data prpcesslng functions. are likewise broader than 
merely keeping track of students at the homes and schools^ It is en- 
visioned that, just as in the case of the TDC, the TYC data system will 
maintain its present functions, and keepits own files, but that the re- 
mote hOTies and schools will have faster on-line access to state( files as ' 
well as to the appropriate TYC. files . 

; Gradually, as automated fingerprint systems beccxne standard- 
ized, -less experinentaLl , and less costly; it is expected that ^ Texas 
wiir begin to implement" such, systems , at least in the large metropolitan 
areas lAere fingerprint volumes Justify the expense of the equipment. 
The statewide telecommunications system would fuhctiofa to transmit 
both encoded and classified 10-print cards arjd encoded latent prints 
found in an investigation. Fingerprint caii^i information woiild then 
be '.filed, and files could be searched automaticially for prints to match 
latents.. ' / ' 

^ In addition- to data base queries, TLETS supports admihis- 

trative user-to-user messages iand all points bulletin" traffic . 
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■ ■■"V "" --^SECTION' '3 ■ , . ' ■ ' 
TRAFFIC GROWTH MODELING - EXISTING DATA TYPES 

o * ■ ■ - ■ . 

3^1. APPROACH . ' - ^ • 

^ . Determining^ future commxanication traffic levels is of primary * 

importance in assessing, the users' needs of a state criminal justice 
telecommunication system. Future communication traffic levels into ex- 
isting data files were estimated by examining available past growth 

- 'trends, and projecting' these trends forward. There were two. components to 
past traffic growth: growth due to communication system improvements, and 
growth due to increased user demand. It was assumed that growth due to 
increased user demand would continue into the future as it has Nin the 
past- Growth due to communication systCTi improvements can be character- 
ized as short term rapid increases and thus it would be -inappropriate to 
project these increases forward. We have instead predicted implementations 
of future communication system improvements and their impact on traffic 
levels. Our estimates of these two components of traffic growth are 
combined: to form the prediction of total future communication traffic 
./. levels into existing data types. 

Once total communication traffic levels are known we must 
• determine the distribution of traffic .across all locations in the state. 

This involves the identification of the paths of gjeneral traffic flow as 

well as a quantificatipn of the number of messages tb and : from each system 
' user- Models were developed that correlated current traffic levels with 

user 'characteristics. These models were then used to determine future 

traffic distributions. 



3^2 ' - DATA GATHERING TECHNIQUES AND RESULTS r . / 

In order to perform this. analysis , information is needed from . 
Texas concerning current and past network configurations, record types, 
traffic volumes, message lengths, 'traffic distributions, operating 
procedures, user agency characteristics, and planned' upgrades. ^ Five years 
of past data were collected. , . ^ 

' > . .Two survey, foms were developed, to. obtain!- this infarmat ion. , A 
state level questionnaire was written and given to \the. communication 
systan planner V in. the state planning agency. This survey fonn is shown .in 
Appendix A.' In Texas the survey was directed to the proper .persons in the 
state government We obtained answer s\ to our questionnaire from the 
Department of . Public Safety in. Texas. ' ' ' 

. As seen in Appendix A we began by asking state planners to. 
provide one diagram showing principal components used in information 
interchange between all criminal justice user agencies. . Principal com- 
ponents were defined as : ^ . - 



ERLC 



77-53,. Vol. Ill 



.Switchers/concentrators - / " 

• Terminals ^ . . 

■ ■■. ■■■ V- ■ ■ ■■■ ■ .■ . ■ ■ ■ . ■■■■ ■■ ■ ■ • ■ 

- Communication lines . 

Data baseis oiily included those computers containing records that could be ^ 
accessed by communication lines considered part of the state information 
. system. We also asked for communication line sizes in baud^ which 
"measures the. rate that information, can be loaded .on and taken off corn- . . 
: • , mmication lines* Finally we asked, state planners to identify changes to 
. the above diagram and indicate when these changes were made* Answers to 
these questions provided a knowledge of current and past network con- 
figurations. In general, this information was available. ' 

The ^oond question on t^e state siorvey asked, for more 
specific information concerning data bases .\ We asked for the type and 
^ number of records available to system users \from 1971 - 1 976 . A minimiin 
of five years of past traffic statistics were needed: to establish past 
growth trends. Again, Texas .provided us with answers to this question. 

'The third question asked for . traffic volume data. We re- : ^ 
quested monthly ^communication. traffic volumes. in units of average messages^" 
per day by user agency and" message type. The time period^was again 
January 1971 - 1976/ Texas had. only recently instituted a management 

. information. system that provided -traffic volumes by user agency and 
message- type. Prior to 1976 Texas recorded only the number of messages 
per mon til on each circuit where most circuits served more than one agency 

' Also no message- type distribution- was recorded prior to 1976. 

The fourth question asked state . planners to provide average 
message lengths by message type. As a check of these numbers, we also 
. ► asked to see fdrmat details for all message types transmitted over the ^ ^ 
state, criminal justice telecommunications system.^ ^texas responded tb this * 
question by- providiiig us with a copy of their operating manuals which 
.presented formats required^ to obtain access to the files. Combining, 
knowledge of .message formiats with a knowledge of - the message type volume ; . 
■ <^^^^^i-b}^t±on calculate an average message length. ' ^ ' 

; - .■ : ^ Question - fy.ve asked for an origan matrix 

showing yearly message Volume from each user agency to. eaph other xxsep 
agency in the. state. Texas could not provide 

.The. 3ixth question asked about operating policies that affect 
traffic volumes. Specifically we asked whether queries into one data file 
automatically generate queries irito other data files and vdiether there 
were record update requirements. . No answer was obtained to the. second 
quesl^on; however , Texas provided information bh automatically generated 
messages •.; ■ .:- ' * ' . ■ . ' 
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. : ' . Finally we asked, state planners, to inform us of any planned 
upgrade that would affect traffic against current law enforcement files. 
We. listed exantples such as : / - . 

(1) An increase in the number of records in- a file, 

(2) A reductiipn in response time 

(3) ' An increase in the nximber of usgir'^'agencies.^ 
Texas provided- complete responses to this last question. 

the second form designed for the collection of information was 
the User Agency Questionnaire. (See Appendix B,) This questionnaire was 
intended to obtain information on user characteristics , on current and 
desired , response time and to obtain from the users an estimate of their 
current traffic levels. -This last item was intended . to be a check of 
similar data requested from the state. User survey forms were . sent to all 
user agencies in 'Texas'. Many, but not 'all, agencies completed the survey 
and retxirned it to us .*'' ' ' ^- V 

As seen in Appendix B user agencies were, asked to supply • 
traffic data in the form of the average number of messages sent, per .day on 
the state system,' the average nxomber of messages received per day on the 
-state system," and the nxomber of - messages sent during* a peak hour on the 
state system. Responses were generally consistent .with state statistics 
which, were most likely the data source . used ^by the respondents. 

' * " Users were next asked for current average response times and 

acceptable response times. Almost all agencies amswered these questions 
with acceptable response times^ slightly lower than actual . response . times . 

/ ' ■ .Finally , -user agencies were asked to -supply data : on the crime 
rate pei^ capita in their, area and the number of personnel .^^^^ in- 
formation' over .the state criminal justice telecommunications system. Five 
years of. this, information was .requested; most agencies supplied it for the 
current year but did not give historical data. 

' Because a number of agencies did not respond to", the user 
surveys, other sources of data "were identified ' that could fill -information 
gaps. Uniform crime report data. were obtained for Texas. This report 
presented population and crime statistics for all law Enforcement agencies 
in the state. We also used the national Uniform 'Crime' Reports issued 
annually by the FBI ( Crime in the United States ) to obtain information ori 
the number of personnel employed by jeach aigency. Finally the Texas state 
almanacs, were used ta verify population . statistics . . ' . " 

• I \ ■ In addition to survey forms and statistical tables, we con- 
ducted* personal interviews to collect data necessary for jgredic ting future 
traffic le^ls into existing . data files. Interviews were conducted with 
data processing personnel in the larger metropolitan palice departmepts 
and with persons representing regional information centers. Personal; 
in.terviews wene . conducted with these representatives because of the large 
yolume of • traffic /originating from metropolitan police- departments and 
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regional information systems.' We asked questions concerning present V 
methods for accessing state data files, future -communication plans that> 
would impact communication traffip into the state system, accessibility of 
information contained in regional data bases to other, users of the state" 
system, data types maintained on regional systems, and operating : pro- 

..cedures that automatically generate messages from reg-ional data bases 
into the state data base. We* found that on-site interviews were required 
in 3cSsi&^^ instances; however, we were able ' t6 interview a number of these 

^enci^ by telephone. -Both the large police departments and regional 
information centerjs were cooperative and provided the required . 

"information. 

All the above data were used in our traffic growth and dis- 
.tribut ion models vrtiich will be discilssed in following sections. 

3-3 ANALYSIS METHODOLOGIES APPLIED TO TRAFFIC STATISTICS 

3-3.1 . Definitions 

Traffic statistics were obtained pnimarily from the. operating 
agencies of the. existing, state criminal justice telecommunication systems. 
The form of the data used /tO; project future growth was monthly message - 
volumes .broken out by system users. In examining the data, care had to be 
taken in interpreting the numbers given and in defining carefully the 
parameters to be measured. 

^ ' There are two, measures of system traffic that will affect 

final -system design . The first is the number of commmication messages 
transmitted over the system. A- commun3,catioh message is defined as the 
transmission of information between a sender and a ,final receive^r. For 
example, when .a user is .attempting to obtain a record contained in a. data 
base, the sender is considered to be the user and the final receiver^ is 
considered to be the data baise. Independent of the path of the message, 
the transmission of the data base query between the user and the data base 
constitutes one coiamuhication message. .Once the computer's files have . 
been searched and a. response ^prepared ,, the. transmission of the; response 
from the-data base back "to the user constitutes a second communication 
-message. . ■■ , '• 

The seconci measure of traffic_^ffecting system design is the 
number of transactions- handled by the computer.. A transaction is defined 
as the processing by -the computer of a request for service. - Requests for ' 
service, include data base searches and preparation of response," data base 
record modifications, .and switchang of messages- It is possible for one 
message, into the computer to generate more than one transaction. For 
example, if a" query into the state wants/warrants file automatically 
generates a message to the national wants/warrants file then two trans- - 
actiofis occur: the state wants/ warrants data base search and the switching 
of the inquiry to the national file. - 

From the definitions above,' it is apparent that communication 
messages donand communication line services while transactions demand 
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computer services • . Methods of estimating' these parameters from available 
statistics will be discussed next. / 



^3*3.2 Interpretation of Commxinication Traffic Statistics ■ 

• ■ -■' • ' ' . . • " . ' ^' • "' ' - ■ " ' ' ■ - 

In examining available traffic . statistics, the analyst must ^ 
. first 'detennine. vile ther traffic ••is: a meas.ure of . communication messages or 
' transactions* If it is established that communication messages are. being 
counted, then a knowledge of computer message handling procedures allows . 
the calculation of computer transactions^. .. Likewise , if it is established * 
that transactions are" being measured, then a knowledge of. computer message 
. handling procedures will generally allow the calculation of communication 
. message volumes. When it is not clear \Jhether transactions or messages 
are being counted the analyst must test both hypotheses. Generally by 
looking for intern^ consistency or by checking with other, independent 
traffic statistics, it is possible to determine if transactions or ' 
messages are being measured-. 

~ ^ It is common for statistics, gathering routines to reccrd the 

number of communication messages sent and received from^-every component ol 
the' communication system. Thus a message sent frcm a user ^terminal, to a 
data base is recordeH as being sent from the' user terminal and received by % 
the data- base". , . When total system messages -are calculated by summations of 
messages oyer all COTiponents, this leads to^ a double counting of messages. 
Dividing by a factor of two leads to-^ the true mesisage count . 

. Determination pf the number of messages sent, from ..the state-^ 
. isystem to national^communication systems must be handled with care. There 
are. currently two national communication systems, the National Grime 
Information Center (NCIC) and the National Law Enforcement Telecommuni-.. 
cation System (NLEJS) . The NCIC services: data base queries and updates 
but has no message switching capability. "The data base is located in 
Washington, D.C> .. NLETS provides message switching capai)ili ties . tying 
together ""state data bases, but it maintains no data base of its own. 

' Messages sent fi?oin state telecommxmication users to the NCIC 

data base can be generated in two ways. 'The first involves a* direct / 
message. between the user and NCIC where the. state user utilizes required 
NCIC formats. The second, and by far the. most common , results from a user 
'^sending a message into the state computer i*iich then . au tomatically 
forwards it to' thep NCIC stolen article file. . 

Messages into the NCIC data base must travel from the user to 
the state switching tenter and from the state switching center to the NCIC 
data base.. Responses then retrace this path back to' the laser . 
Communication messages to and from the NCIC should be counted in the 
following way (see Figure 3-1 ): >^ — 
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Figure 3-1- NCIC .Traffic, Flow.. 



(1) -The** irritial trahsnyLssion fro the user to the state 
f V. switching 'center 'shouted be counted as a separate NCIC 
ccgraunication message only if it is a direct message 
between the user and NCIC* - • 



6 ' 



(2^ . All transmissions of the data base queries and updates 
" between the statj^e switching center and NCIC should be 
coun-ted: as communiicatipn messages*, ' ' 

(3) All transmissions of responses to data* barse queries 

* ' and' updates between NCIC and the state switching center, 

should be counted as communication messages • 

■ ' ' '. " ' ' • . . ■ . . . * 

(4) The final transmission of the- response to the NCIC data 

base query or update .from the state switching center* to 
the user should . be counted as a communication message. 

Transactions should be counted as follows: ^ 

(1) The swi telling or automatic generation of a^ message by 
, the! state data base computer into NCIC should be coun.ted 

as a . transaction. 

■ ' ■ ■ , ■ , ■ . \ ■ . ^ if 

^ \2) The switching of the NCIC response fay the state data \ 
. ' - V base computer to the appropriate user terminal should 

.. ' be*counted as a transaction. . \ 

If the istates* traffic statistics do not follow these conventions, ad- . 
justments should be made ' - , - 

'Communication traffic traveling fi^om the state system to the 
NLETS systCTi- is measured, in the same way as NCIC traff^^ .with, the 
following exceptions; First , all cor^mieation from state ^ 

systemVus:ers .to other states- via NLEITS must -^^be sent directly, i*je., there 
is no automatic generation: of messages to other states • Second , other 
states can. originate data base queries into the state data base. 
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Communication messages to an<f from NLETS should .be counted 



as follows (see Figure 3-2): * - 



(1) . -All iiiitial NLETS .queries from state users to the 
state data" base should be counted.. 



(2) 



(3) 



All queries from the -state data base to. ottier states 
via NLETS should be. counted . -' 4 ' 

All responses ^firom other states to the state data, base 
via NLETS should be -counted. - - 

All/ transmissions of the ^ NLETS response from the state 
data base should be counted • 



(5) All NLETS queries from other states to the stat^ data" 
base should be counted. * x 



(6) Ail NLETS responses .from the state data base to other 
states - should be count'ed. 



Rtiles for* counting NLETS transact^Jis are: 



(1) ..The switching of an^ NLETS query by the state data base^ 
to bther states should, be counted. 



(2) ,-The switching of NLETS responses hy^ the' state data base 
'. . C to state lisers^^hould be counted. ' 

/• • ■ ■ X \ . ' "-^/ '[ . ^-■ ■ . 

(3) > --^?fae/ file search and response preparation done by the 

^ state data base in responding ; to an NLETS inquiry from 

^ another state should be counted . ^ 



f 

irinp 



Again, care must be, taken in examining states' procedures for measiirujig 
NLETS traffic levels. If the measuring proce<^ures do nojt follow the above 
rules, adjustments must be made. . , 4. 
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' Figure 3-2 . . NLETS Traffic Flow' 
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/. - Once the traffic statistics have been analyzed and a good 

• measupe of the . number of coramiinication messages has been obtained, *it is 
necesssiry to convert traffic f^om lonits of messages per day to characters \ 
per day. Our procediire for this conversion is -presented .in ^e next 
sed'tion. . ' . ' 

■ ' . " i . ■ • • " 

■ ■ : ' . . ■" * 

■ ■ ■ - ' ., '"^ 

3*3-3 Message. Length - . \ 

^. ..: For the:'purpose of designing a network of communication lines, 
conmunication planners must know in addition to the number of messages, 
the length of the messages so they can determine the number of ' characters 
that are "to be flowing on communication lines. . • • 

• * • Determination of average message leng1;h begins by identifying . 

message types and message ITunctibns. Message types are. the state data 
base file types ^ administrative messagrs;, NCIC messages, ^NLETS data base 
messages and NLETS administrative messages. . Message functions appiy'only ' 
to data base messagetf types and '^an .be grouped in t-o -two--cai^egor±e3~: — dartar — : — " 
base queries and^ da*ta base modif ications . 

Lengths of data base message types" iJy message, fun^ion were " 
. determined by examining specified formats in users .operating manuals. Z^; 
Response formats were 'also shown in these, manuals. However , there are ^wd- * 
possible responses to the query message- function ^ The first is a short/ 
response indicating that.no record 'tia.tching-' the input identifiers could be 
found. The second, a positive response , "is a longer message transmitting 
the entire record requested. Therefor^, it is necessary ^to know the 
positive response rate in order to calculatfe average" measage length of 
-responses to inquiries* - ^ ' , ^ . 

* • * . 

V 'Average administrative message lengths were estimated by 

examining" example administrative message formats , by" discussions wi^th . 
state personnel and by examining available, statistics kept by NLETS on 
administrative message lengths.; Since the format of an administrative f 
message is left to the discretion of- the user, message length could not be 
determined by studying format specifications. However, good agreement . was ^ 
obtained from the three sources listed. above , increasing confidence in the 
admini,strative message length estimates. 

* ^ . Message lengths for NCIC and NLETS messages were obtained from 
a previous JPL report ( National Criminal Justice 'Telecommunications ) • 
These . numbers were slightly modified to. reflect changes since;, th^^ JPL 
report was' released . ■ ' ^. ' v * 

A simple example of the method for calculating overall average 
message length will be presented and then the methodology will be - 
generalized to cover our more complex case. ' ^ ^ 

' " . . " ■ ' ^ - - . ... ■ ' ' ' 

'Suppose th^e are only two message .types and the average 
length of message type .1 "is Lt and the average lengt^h of message type 2 ^ 
is L2. Also suppose F'l^ is the fraction of total messages that are type \1 
^d F2 is the fraction o^ tptai messages that^are type 2. Overall average 
message length can be calculated as follows: . ' 
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Ovarii Average Message Length = F-j x F2. x Lg 

To continue the example by assigning values let: ^- * \ *^ ' 

L^i = 100 characters/message . , , " 

L2 = 150 characters/miessage ' 

- ■ ^ ■ - . ■' ' ' 

' ' F-i = 0.30 

' F.2 = 0.70 ' ■ . ■ " 

Then - • 

_ „ Overall -Average - ~ ;r :^ w - . .- _ — . . 

Message Length .= ^ * ^ ^^0 = 135 char/n^sg 

' ■ , r 

*■ ' . . . . ■ ■ ' . * i ' 

■ ^ In o&r case we have- more than two message, types and there an?^ 

also different message function's within message, types •/ We do however know 

the average message length and the fraction of total/traffic of each 

messsige function within each message type. We can jwius apply^ thfe 

. methodology presented above by taking., the summati0h of the pro^iucts 6f^^ 

average message lengths and fraction of total traffic over all message-^ 

functions and message types. An example is shown below, where there are^ 

message types and n message functions within each message ^pe. The 

fraction of total messages and the average message length is shown >f6r . 

each message function and the calculation of overall average message 

length is shown at the bottom. ' ^ 
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Overall average message lengths in the model states were, 
-calculated using the above methodalogy. 

3.3.4 ' Peak/ Average Ratios ^ 

In determining needed commmication capacity to satisfy 
performance requirements, we would like to use a measure of demand that 
reflects the load on the system during the busiest hours. Proper network 
design requires that service objectives be met during'' the busiest times as 
well as the average situation. All previous traffic statistics have given 
message volumes averaged over a day. To derive the desired traffic 
measurement -we establish the ratio of traffic, volume during the busiest 
-hour and average traffic volume and designate it the. peak to average " 
.ratio. Average traffic volumes ar^'e then multiplied' by this ratio to' give 
Lpeak _traf f ic ^ volumes " ^ 

Peak to average ratios can be associated with different com- 
ponents of the communication system. At the first level we examine 
peak/ average ratio of the number .of messages sent from a user agency. The 
second level invoLves. demand' for. communication circuits. In,, some instances^, 
where there is only "^one 'user agency on a circuit , 'this corresponds to the 
first level However , for: those circuits serving more than one User agency, 
a separate peak/ average • ratior can be ccxnputed. This circuit i*atio is 
dependent on communication line configuration and therefore changes as 
new cbnf igi;^at ions are pr^oposed. ' 1^^ this ccaiplicat ion we have . 

assumed on^ constant peak-t?o-average ratio for the entire cpmmunication'' 
system. This one^ value is taken to be the peak- to-average ratio of traffic 
to the^^omputer . We justify, using , this as the peak/ average ratio for user 
agencies and commun-^cation circuits fon the . following reasons : 

I. (1) " Historically,' the utilization level of the computer has, 

^ i been significantly higher than the utilization ley els 

of communication circuits. Therefore it. is more im- 
portant to establish demands for computer service than 
. V for communication lines and user agency terminals. 

(2) It is likely ^that the peak/ average ratio for communica- 
tion circuits and for the computer are not greatly 
different . , • " 

I" *** 

X3) /There is a possibility that particular user agencies 

will have peak/ average ratios somewhat higher, than the 
com^puter^s ratio. However, it is lonlikeiy that this 
• ' " higher than -predictjed nxamber of messages would have any 
impact" on in^etwork system design since communication cir- 
.\ - cuit utilization is low. / . 

. ,. .\ To determ^iAe thii^^r^tio^ ^ w e^ramine in detail one/mbhth . of 

total /;syst:an traf fi<Kdata. Th^ number of^^t>an sac t ions occurring each hour 
in the V month is determined. We. search for the busiest hour and determine 
the ratib , of transaction volume during this busiest houi^ to the average- 
hourly transaction volume during the month. This ratio becomes the 
peak/average traffic ratio. / : ' . ' ^ 
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' Predictions "of average traffic levelsare then miolti plied 
by the peak-to^ average ratio to describe traffic levels during the 
tfusiest hour, * , 

3^3*5 Output of Analysis of Traffic Statistics 

The outputs of the traffic analysis task are: 

(1) : Historical traffic statistics: 1971 1976 

(a) Number of average total monthly communication 
messages • . 

>: (t>) Number of average total monthly transactions 

("C ) Number" of " average; monthly "■comraunicatioh messages 
by system user 

Cd) Niomber of average monthly communication messages 
- ' by message type. ^ ' 

(2) Current traffic statistics " . 

(a) Average message length by message type 
' • .(b) Total average message length ■ 

(c) Peak/average ratio. . - 

■' . ■ * " ■ ' 

This information on past and current traffic statistics serves as input 
into the traffic growth and distribution modeling tasks to be discussed in 
t^.e next .two sections.-. 



3-4 TRAFFIC GROWTH MODELING 

3-^.1 ■ " Introduc.tion ^ 



-Before we present our forecasting techniques a note of caution 
is in order; forecasting is a hazardous occupation.^ As Martino has saiH 
( Technological Forecasting for pecision Making ) "The foVecaster is. never 
absolutely certain that- he has prepared the most useful possible forecast 
with thfe data ^he had Available arid the resources Jie employed Martino' 
continues to 'describe what forecasting does and does rjot-do. "A forecast 
does not tell us, anything about the, future. Instead, it tells only of the 
implications of. available information ^bout the pastT These implications 
are connected with the future through a logical- framework. Hence,' the 
utility . of a forecast for decision making purposes depends^^pfi^ the validity 
of the logi^jal framework it uses, and the extent to vrtiich it extracts . all 
"the.". impiications -which" are contained in the body, of available information." 
We. have ■■attempted to identify the body of available information and 
^develop a logical framework allowing us to -use the information to predict, 
future growth of criminal justice telecommunica^ons traffic. ^ • 
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-Our basic forecasting framework postulates that past traffic 
growth is caused by two factors. The first is an increased demand by 
the users and the sec/jfiid is communication system improvements. We assume 
thsit growth in traffic due to the first factor will continue in the future 
as it has in the past . However , growth in traffic due to commianication " 
system improvements will depend on the rate of future system improvements. 
Our estimates of these' two components of traffic growth are combined to 
form the prediction of total 'future communication traffic levels into 
existing data types. . . ^ . 



3.4.2 Input Data 

Data describing past operations of the state criminal justice 
telecommunications system included past traffic statistics V past network 

^9.J?CiSJr^.^tiq^ns procedures.. Recall that, traffic 

statistics obtained from states were 'used to determine the total number of 
communication messages, each month and total transactions each month during 
the years 1971 - 1976. In addition, these aggregate monthly traffic^ 
figures were broken out by message type, and wherever possible by user 
agency. ^ 

Data on past network configurations included location , con- 
tent , and size' of. data files; communication line configurations and^ 
capacities; and lists of all user agencies and their ^ means of access- to 
the state telecommunication system. An operational proced^lre affecting 
traffic was the .policy regarding the automatic generation' of messages f^om 
the state computer* to the National Crime Informata^on Center maintained in 
Washington, D.D. , ^ 



3.4.3 Data Analysis 

historic traffic statistics were usted to establish the past 
growth pattern of communications traffic Growth. in traffic dn Texas, 
shown in Figure^ 3-3, was characterized by periods of fairly st/able, growth 
rates, however , 'there were erratic periods where large increases in 
traffic occurred. The sudden increases^ in traffic were' caused by" 
improvements to the co.ramunication system. The following impr^k^^ni^J^ts were 
identified : . ^ ^ 

(1 ) Addition of new users 

(2) .- Addition of new data files ; - 

(3) The substitution of high-speed communication lines for 
low-speed lines and new terminal .equipmerit> * 

(4) ' The formation of regional information systems , 
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Figure 3-3w - Texas Past Communication Traffic Growth 



Since these increases inXtraf f ic could be tied to specific comrnxmication 
system improverqjpits arid were short term in nature, it would be inappro-: 
priate to project such increases into the. future. It thus becomes 
necessary to factor put theN^ impacts on traffic of these improvements to 
the communication -system. The remaining growth component is , categorized 
as baseline growth and we see. it as being principally caused by: . 

/I) Increased utilization of existing, services 
. . " ."("2) Population and \personnel increases . 



(3) 



Traini3jig 



\ 



Baseline growth, shown in Figure 3-^ for Texas, is assxmed to continue in 
the future as it "has in the past. . 



60 
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Past System- Inn y'ovements , To obtain baseline growth statistics 
we had to establish a procedure for quantifying the impacts cn traffic of 
communication system improvements.. Our procedure assumed that the traffic 
impacts of system improvements were independent of one another. We , 
recognized that in the real world this- is not the case, but were confident 
that the errors caused by non- independence would be small. As an example 
assume that two system improvements occurred simultaheous'ly and were the 
.conversijyi of low-speed lines to high-speed lines and the addition of a 
new data base. To determine the increase in traffic fi-om a particular 
user caused by the high-speed line upgrade we look at the user's traffic 
just before and just after the increase. The increase is taken to be 
caused by the line upgrade. However, a portion of the increase is due 
to traffic into the new data file. However, during all periods the portion 
caused by the secondary effect was sufficiently small that it could be . 
ignored. So errors resulting from our assumption of independence are 
small. Procedures for determining the impacts of each system improvement^ 
are now discussed " " - - 
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Figure 5-4. Texas Baseline Traffic Growth 



77-53, Vol. Ill 



" Texas has added new user agencies to its communication.- 
•system over the la3t few years. We collected a list of all new agencies - 
added within each three month period from 1971 - present. The increase in 
traffic caused by the addition of a new terminail was obtained by measuring 
traffic- levels from the, terminal in the three-month period after it had 
been added.. The average of traffic over-this three-month period was 
considered to be the traffic, increase . . Where these detailed traffic data 
•were not available for each month, we took the first month these 
statistics were available, and for all terminals added between the last 
set of available statis^ires and this set, the .increase in traffic was 
assumed to be the mes€age volumes reported by the statisticis* In Texas, . 
traffic^tatistics broken out by user were available only for February 
1974, February 1975 and all months after May 1976. In Texas looking at 
the period January 1973 - June 1976, approximately 11,000 of the new 
messages could be attributed to the addition of new users. 

■ "Whena^^^n^ 

^two or. three months of rapid growth of traffic into .the fil-es followed by 
a stabilization in traffic volume. It is , this sudden increase in traffic 
that we consider the impact of the implementation of a new data -base. An 
example of traffic, volumes into a new data file is shown in Figure 3-5- 
Traffic increases occur rapidly during the first months of operation of 
the TCIC data files and then begiri< to display a 'somewhat normal growth 
pattern. .The ^ increases^ due to addition of data bases in Texas accounted 
for- approximately l8,000.jnew^^messages per day. , ' 

Texas, originally designed, its state criminal justice / 
telecommunication system with low-speed teletype lines. The state has 
upgraded a portion of these lines to high-^speed . 1 200 or .2400 baud Iine:s. 
We define low-speed lines to be 300 baud or slower. Terminals serving 
Ipw-speed lines are either. older teletype terminals or hard copy , printing 
terminals. High-speed lines are' 1200 baud or faster and are served by CRT 
terminals.' Texas does .not use lines of between '150 and 1200 baud- 
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Figure 3-5. Example of New File Traffic Growth 

< * 
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The iini>act of past, converaionjs to high-speed lines is measured 
by talcing the difference in traffic the month before the upgrade and 
■the month after the upgrade for each affected agency. These increases 
range from. 12% to 200%, In Texas the average terminal doubled its 
traffic after conversion to high-speed lines; , 

" - ■ ,'',j> ■ , 

A number of larger- cities have recently implemented or are now 
in the process of planning for the icdplementation of municipal or regional 
information systems* These systems generally consist of a JLocaJL computer 
which contains data files of regional interest and also switches messages 
'into the state, system. We have noticed an. increase in traffic into the 
state system when tjhese systems are implemented • Possible reasons for 
this increase are: 

(.1) Agencies have mor.e. terminals with vrfiich* to access, state 
files < * • , . 

(2) Agencies- with no previous access to the state system 

* ^ now have access to a regional system^ that allows_them . 

access to state data files . • 

(3) Computer- to-comp.uter communication is now available ; 
between regions and the states, ^ . 

^ ■ . • ■ . . ^- • 

The impact on traffic of regional- information centers was again measured 
by examining the ."differences in traffic before and after , implementation 

- The effects of all the above system improvements in Texas ..are 
summarized in Figure 3-6 • In Texas slightly more than half the growth 
could be attributed to baseline growth* In'-'Texas the addition of new data ^ 
bases, the addition of ;new users and the conversion of high-speed lines " 
all had major impacts on traffic* 

' , -V : ■ ^ . 

3*4*3*2 Past Baseline ^Growth * Calculation of baseline growth began 

by using as input *the total monthly historic communication message levels. 
These statistics were then, averaged over three-month periods giving 
average message volumes for the four quarters of each calendar year* 
We then determined the COTiponent of each of these quarterly message 
voliiraes that could be attributed to the communication system improvements 
discussed above* Traffic caused by systenu improvements was subtracted 
'from total traffic. The remaining traffic for each quarter was then' 
plotted (see Figure 3-4) and served as a measure of baseline growth* 

3*4.4 ■ Traffic Projections , ^ . 

The. previous section dealt with establishing past growth 
patterns . and our attempt to relate portions of the past growth to com- 
munication system improvements* We will now use the. knowledge gained 
about the past to predlc" future traffic levels. 
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, ■ . f iS"!^, .3-6. . Dis.tribution -Of , Traffic Growth Sources 

3 • ^ -l^ - 1 Future Baseline Growth- Recall our Bas ic ' asisuiiiption that 

baseline growth will continue into the future as it has in the past. 
. Past baseline growth curves exhibited the following characteristics: 

A long-term increase in traffic 

Seasonal effects due primarily to procedures or customs 

Periods of relatively slow growth.. 

Using these characteristics we construct the following baseline- growth 
model.- The iong-term increase in traffic will continue into the future. 
Seasonal effects may continue into the future but. will have no impact on 

system design because although these effects have been to cause excep- 

tionally low traffic levels during some months, the system must i>e de- 
signed to handle the loads during peak^ traffic months 1 We will thus not 
include seasonal effects in our future traffic model. V- 

^ We explain periods of slow baseline growth as being caused by 
one of two factors. First, growth may be slow because the communication'^ 
system is near saturation. Users experience deterioration in the level of 
service with the primary effect'being an increase in the waiting time for 
a reply ,to an inquiry. • Second, growth may be slow immediately foilowing 
an upgrade because *bf sub-standard system performance while the inevitable' 
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, problems of a new system ar.e. corrected , and reduced agency utilization 
while users famil'iarize themselves with new .operating procedures. 

. Texas baseline growth displays a period of slow growth through 
the second and third quarters -pf 1975* ' Consistent with, this slow growth 
trend is 'th^ fact that in the.^ third tjuarter of 1975 1 a number of system 
improvements were made* These includ,ed upgrading ; the Austin Switcher and 
adding a second communication .iine <^between the Dallas- and Austin Swi^tcher. 

Response- time deterioration caused by excessive demands for 
service is -shown in Figure ;.3-7. Notice that response times stay relatively 
• constant as transaction volumes build until a critical point is reached 
(about the 80$ utilization point). Response times then degrade rapidly. 
The response time profile just described is consis.tent with the response 
time of a central processing* computer as transaction volume grows * * ^ 

_J In TexasJ. the - Criminal justice _.telecoimurLicatxon sj/^s^em^'xs Jiot 

completely centralized* Data base tjoraputers, do .not provide switching 
services and there are switchers. ^in three^ locations distributed throughout 
trie 'state. These switchers and the lines connecting them to each other 
and to the data bases handle large volumes of data and thus have high 
utilization levels. Texas also has twa completely separate data base 
ccxnputers. Thus, because of its distributed nature, response time is not 
easy to characterize in Texas: ' A single message depends on service from 
a number of components^that might be overloaded and different message 
types require service vfrom different components. For example, in July - 
1975 the throughput capacity of the, Austin switcher wss increased and a 
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second high-speed communication line w^s added between the Austin Switcher 
and. Dallas. This was done to reduce response times to system users served 
by the Dallas switcher. Any traffic saturation occurring prior to this, 
upgrade was only affecting those termir^jjfcs served^by the Dallas switcher. 



Lrdjj^ S( 



. , We will now use these past^ d^|p*ic baseline growth cfiaracter^ 
istics to predict future traff ic . volumes . 

We bave developed a growth projection model that predicts 
average daily traffic volume for each of the next 20 six-month periods. 
The mode^l assumes that grow[th will be caused by three factors . They are : 
baseline growth,' improved 'communication technology , and new users and datal^". 
bases-* - / ' * . 

we assume basel ine -growth will ' con tinue in to the future as it 
has in the past. - In Texas past baseline growth displayed' an S-shaped ^ 

..^y^ryi^ with Sroyth b^^^ 1 

between these periods- Since baseline traffic growth appears to be de- 
pendent on available system capacity it becoraeB necessary for us to make 
assumptions regarding actions to be taken by the staH;.e when system satu- 
ration is reached. Possible actions are: 

(1) To increase capacity before saturation is reached^tp 
avoid inconvenience .to users and allow unconstrajvipi^^ - 

,^ • growth / . . ' /Y";^- 

(2) To wait for' the first signs of saturation and then in- 
crease capacity 

(3) To delay for a substantia:. per\zz any upgrade even 

after saturation is reached . , 

To fix a limit to growth and not upgrade at all/ 

In talking with planners in Texas,. the second action seemed the most 
likely- State planners believed' that it was not ^Dos^ible to increase 
capacity before system capacity was reached but did indicate that funding 
necessary for increasing capacity could be obtained quickly when 
deterioration.* in response times was noticed. Thus the shape of the future 
basel-ine ^growth curve was assumed to -b^ basically .linear;, with a^ slowing of 
traffic before and after system upgrades. 

" ' Our assumption concerning possible actions regarding system 
upgrades is a critical one. If states' decide to delay upgrades for a 
substantial, -period or to fix a limit to growth, then our traffic pre- 
dictions will be substantially high. However, if states decide to 
increase capacity before saturation is reached, errors in our prediction 
will ^not be as large because decreased traffic growth periods have 
been assumed to be short term. 



To project fut Ore baseline growth we fit past baseline 
growth statistics with regression lines and minimize the least square 
errors*^ A slow growth line and a fast growth line are developed. 
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Then, usinp' oi^ knowledge of present system capacity and' 
assumptions on delay ^fore capacity increase an^d magnitude of capacity 
increase, we can project these baseline traf f ic'growth lines forward. • 
Figure 3-8 shows our baseline growth projections for Texas, 
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3.^-^-2 Future Svatem Im provernents , In addition to increases in 

traffic volumes caused by baseline growth, there will be increases 
caused by communication system improvemjents . The future implementations 
• of the following communication system improvements and thQir impacts 
on traffic were considered. ' ^ \ 

V- 

(1) ' Additipn of n^w users - . ^ , : 

(2) . The substitution of high-speed communication lines for 
^ low-speed lines- and new terminal equipment 

(3) . The formation of regional information systems 
( . '^^^ implement^ation of Mobile Digital Terminals (MDTs) " 

, C5) Procediiral message handling changes.-. ' 0 

Information concerning implementa^tlor> plans ..wa3 obtained from state ^ ' 
planning personnel and . ther^ is considerable 'uncertainty in their, future 
^ scenarios. However, . we did a tempt to talk with as many people ap pos- 
'^sible to gain the ^oiost complete understanding ' of the states' plans.-. 

Texas is currently in the process of replacing all low^ " , ' 
speed lines with high-speed lines and is planning to procure new terminals 
to serve these high-speed lines. • Each law enforcement agency will . ^<> 
decide whether it wants to join the state telecommunications system.-^ ^ 
Texas expects all of the approximately MOO agencies served by^he'^'syst^ 
to continue as users and is>also planning for aji addi^^rohaaT 100 to 150 
new user agencies. Using a minimum populatioji-cr^'iter ia , we identified 
'133 potential new useir agencies in Texas. 

Texas state^pl an ners expect these new users to join the com— 
raunications sy^^em-ifTlate 1977 and early ''1978. Potential traffic levels 
from these^-newT terminals were calculated by using exjiressions developed 
*Tar--trraffic distribution vrtiich will be discussed in detail in the next 
section. These expressions relate user, characteristic^ such as population 
served and numb.er of personnel to ccxnmunication system traffic. We 
determined that byi 1978, some 7,300 messages per day will be coming from 
or 'going to these 133 new user agencies. ' ■ 

Texas has. plans for converting all remaining low-speed - 
communication lines to higJi- speed lin.es. - We have estimated the effect of 
thisf^ conversion by assuming that traffic increases in the future wil]/be- 
similar to traffic increases resulting from past line upgrades. Recall 
that^there was a doubling of traffic in Texas when lines were convjerted 
from low- to high-speed .• Texas plans to complete its conversion by late 
1977 and we. have estimated an increase of 31,300 msg/day. f ' - 

Texas provided plans for the future implementation. of local 
autpmated information systems or improvements to existing regional 
systems^ New municipal systems are being planned for the Waco ,^ Garland , 
and the El Paso Police Departments. Increases of approximately 1,000 ^ 
msg/day to and from the, state system and each of these departments are 
expected-'^^after implementation. . improvements 'to the Tarrant County 

ERIC ^ • 3-22 r^-. ' 



Ju4i6ial Informatio-n 'System and the Houston City Computer >ys tern are also;. 
: expecjied to-' increase traffic. Tarrant County plans to ^a.llpw access to -its 
data: files to agencies in adjacent counties. Access will be thrpugi^ the .. 
state telecSinnunication- system.. Ta'rrant County expects approximately.^-. 
1,p00yof these.' psg/day, Houston- is planning a major -lapgradfe/of it^ -system 
with the-Win ^change l^eihg the addition of many ter^vinals^i" An increase^ .pf 
6,000 msg/day into the '^t ate system is expected^ vriien- this upgrade is . '. 

completed- . " . ; •' . ' 4^ 

- ,' . ■• . , /V ■' ■ . ■ ■ ' ' 

, * In conversations with municipal' police departments we liearhed ' 
that there is .considerable inteir-est in mobile digital terminals, -^adio^ 
dispatchers .currently serve as the "link between officers in thei^ patrol 
cars and -the states' law enforcement' data bases. ' Officers must gain the 

"attention of /the dispatcher q^d verbally relay the information necessary ' 
for a transaction into theV data,- files. - "Respgnses must again be verbally 
transmitted between dispatcher and offdcer. Terminals^are available that 
can be. installed in patrol canW allowing the oTficer to enter and re- 
ceiye information direc:tly from data bases. The "officer utili-zes a key- 
board to enter information .that is then transiflitted digitally from 
patrol car to dispatcher station and . then fpr^rded automatically into 

^'the data base.' The response' is again automatically forwarded from -dis- 
patcher -station to patrol car and displayed on a read-out device in 

.the patrol car. Mobile digital terminals thus relieve dispatchers of 
a portion "gf their worki-oad r ease communication channel congestion, and 
facilitate easier access to , _ and' faster responses from, central data 
bases- It is thus expected . that communication mess^e volume will in- 
XJrease when mobile- digital terminals - are added to police vehicles, 



' In spit« .of the advantages- mentioned- above.,, the 'spread of 
^ mobile digital terminals has not ^ occurred as rapidly as expected three or 
four years ago.-. 'The primary reason is cost- .. These in-car terminals . cost 
between" $3,000 .and; $5,000 per unit and municipal police- departments find 
it .hard to generate "needed funds- In the. past,, significant funding., for 
mob-ile digital terminals (there are^currently -approximately .1 , 000 opera- , 
""tiohal units throughout the United %tateS-jn^^e from the Law- Eij force- ■ 
ment Assistance' Administration (LEAA) which funded these, units as a. part 
of -an" innovative project . "'It is unlikely '-that LEA A. will continue J:o 
provide funds .at the previous level for. further mobile digital terminals . 
:-Thu&" municipal" police departments must evaluate- the performance of 
. existing' in-car terminals arid determine, whether ' mobile: digital' terminal- 
benefits outweigh their costs - -* • 7^.. .• ' 



Clearly the future of MDTs is an uncertain one- To aid- us. in 
forecasting future implementation we spoke with state planners,, muhic*^pai 
police departn:::nt planners and mobile digital terminal vendors- .These^ 
sources agi^eed that tlie large- mumicipal police departments would - . ' _ 
ultimately deci(ie that MDTs .were cost effective and equip their pat ro;h. =- 
■cars with them.'"' However , -we. assumed that only cities with populations of. 
500,000 or larger would ' purphase.MDT^ by 1985- . _ . . ". 

.- ' In Texas we assame-.^implemeritation of MDTs will begin in 1980 , 
and will- be completed by 1984-^ We predict that 23,000' new msg/day ^will 
come, as a result of ■ mobile digital -terminals ^- . .. ;* - • 

■ ' .■■>■ • ■ ■ ■ ■ ■ ' ■ .- - ■ . • ' . ■ ' ■ 
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It" is apparent by^ the 'Size of the increase predicted and the 
uncertainty in the future of HdXs that this is a 'pos'sibie area..of sub-.v 
. ^stantial error in" our traffic forecast*. If in the future it is determined 
that growth . iJi MD or faster than we ^edic.ted , . adjustments 

should b.e made to our traffic forecasts'.' 

■ . •■ •.. _ • ■ ^ f ■'• ' ■ . •. ••■ ■ 

. v " There . is only* one procedural message handling" change foreseen, 
in the future, that will lead, to increased communication traffic being ■' - " 
transmitted over state criminal justice telecommunication . systems*. This * • 
inyolyes the elimination of , direct lines between municipal police 
departments and the NCIC data, base in Wash.ngton, D • Currently , in 
Texas^, the majority^ of messages between the Dallas ^> Police Department and 
. NCIC is -transmitted on a' direct line between Dallas and Washington , D . C. < 

• However the NCIC is planning in . th: future to allow access to its. data ' 
files from, only one port in' each" state. , This port will be^|Lpcated at the 
central site of the state .telecbmnunication system which .is^l:ist in , Texas .', 
Therefore , messages that currently" are going <3irectly from Dallas .to -NCIC, 

• and are .never counted, as being transmitted over the state system, must^-^ow 
first/travel over the state'' system to Austin apd. f:f=om there be sent ' from ^ 
Austin to Washington , D.C, We assume this will occur in late 1977. - 
According to statistics maintained by 'NCIC there are/ 1 3 , 800 ms"g/day to be 

'added to theVstate ^j^s.tem when the direct Dallas-NCIC line is eliminated. 

Table 3-1 su:mmarizes the predicted increases in traffic caused 
by communication system '.improvements over- the next . 20 six-month periods* 
Designation 77 represents*^ the middle 'six .months of 1977, April-October , 
. while 77/78 represents .the]/ la.st three ; months of 1977 ahd the\first three 
months of 1978- The' tra^f ic increase numbers are- gi.ven in of - 

messages per "day an^ show the expected increas^ 'in -traffic . resulting fr 
each system ^improvement that 6ccuf:*s in each ^six-mont|x period. - ^ 
-oi-'-^^ V ■ ■ ^ . " • ^ ■ 

I ■ interest; to./ note that the largest .traffic "increas<fes 

will result from the conyersion .from low-speed to high-rspeed communication 
lines and -the implementation of/mobile" digital terminals. In addition,. 
Texas J is facing s ubs tan iflial traffic increases 'due to system improvements 
py^r'. the next- few years. . * ; ; " \ . - 

I . ;. r v"': ^These /^^^Iques used for, pro jec ting tra f f ic growth forward \ 
can be af>"iili:ea in J^^^_ states bedsides Texas . ' The basic steps are^': - . ; . 




: ■ j . " ; ^* C 1 Ar^Vsis of past traffic statistics to decterraine " the 

■ ■ I : .: . : historical pattern of total system trai'fic - growth 

' ' - • ■ ' . . . ■ '■■ ^ " ■ ' - '^ ' ' . .. ^ . ■ ■ " 

/ * " ' ' (2) Determination' of past system improvements -jbhat- would/ - 

^ I .^a^impact traffic growth / ; ■ ^ \ 

' : i tS:)" . Determination of the- magnitude -^n4 ^he .tiraipg of past 

; . . ' V / ^ii ' increases in traffic Qause<5 by - system improvements. ^ * 

' : ■ ' ' ■ ■ r • . ;/ . ■ ■ ■ '■ - ■ ' 

/ Determination of the historical; baseline growth curve^ 

J' . • ' \ y f y by subtracting traffic increase's <iue;- to.: "sfystem^ i^^^ 

V V . . V mei^ts from total t^ffic increases . J* . 
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Futiire Traffic Increase due to Communicatioi:! System • 
Improvements (Units are Average Communication Messages 
pei^ day.) w / <v * 
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- G 




0.' 


400, 




. "" "" r\ 


82/83 


Q 




0 : 




0 




83 


0 




6 

i 


" . 0 

* . " 


-10, 500 


- . • 0. 


83/84,^- 


0 




1 .- ■ 




" ■ b . 




0 






^. . 0 ■ : " , : ' 


■ ■ .■ .-."^-o. 


0 . 


84/85 


o" 




0 


0 . . 


.0 ' 


0 


85 


0 




0 ■ 


0 - 


0. 






7,300 


31. 3C 


0 


' "^11 ,000 


•23,300 


13,800 
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Determination of future baseline growth by projecting 
. the baseline growth liae or curve forward, ^Assumptions 
concerning future system capacity are factored in here. 



(6). Determination Of future system improvements and* -th^ 
iii^pact on future traffic Both .the jpa^nitude o^^ thi 
V V trat^fic increase and\the.,implement%'^ 
; . ' . -be' pr^icted * v j. ' ^ v 

" ^7)'- The last.<'Step involves adding together future baseline • 
- ' .- traffic and... traffic, due >to. futtir.e ^^syst^^m improyement;s ■ • 

to obtain the forecast for total future traffic into 
^ '■' existing data files.: ■ . V * • ^ - ; ■ . 

Recall 'that .there^^is , a ^ third growth- component which is growth 
to" the .addition of new da^a, types.; : .^cti6D|/4- will discuss .'new <Jata- • 
'traffic and in Section 5 we' will delineate- the method used in . 
tibmbining -all three -growth components to generate a total; future .traffic, 
level forecasts ^ ■■ ■■ ■■ . 



'3-.5 . /traffic DISTRIBUTION MODELING^ . ^ r . 

3«5^1 /' Apprbaich ' \ - ' . - ^ . : - ^ ' ' j-^ . / 

v . - \ J Once total, communication message volumes are known , we- must , , - 
.de~temihe- the "distribution of traffic among system users*. Ideally.^ we. 
WoulS^.like to^ to amount of traffic sent from every user eyery * 7 

other uiser.; *Howev^ not possibley simply because of the l^arge 

'number: of .'s-ys^ in Texas 'trtiere there are 431 >jrs tern 

: users, ^ matrix : with 1^5 r7 6,1 .en tr^ is required to -describe traffic '.\ 
volumes sent from -every .terminal. , to every oth^ terminal .: ["'"^ - 

-To. avert - this- problem, we begin ^the traffie distrihut^^M 
by- identifying , the major direction of traffic ^fl6i5^ on the network. Y We can 
then eliminate 'ail the user pair3 for which there is- very little traffic . ' 
Our next . step -is to determine the number of messages into and out of eafe^h 
user agency. This is accomplished by determining relationships between 
user agency characteristics and the amount of comiDLunications traffic sent ^ 
and received by the agency. Once these relationships-are developed , the 
final step involves using these relationships to predict future traffic. , 
dis;tributions . 

5.5*2 Input Data 

Data required for the traffic 
each current system user : , 

( 1 ) Number of communicatioh 

. -• . " /' • 

. . ; (2) User character istic^,/^':\ 



distribution task included, for 
messages sent arid .^received - / 
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fJumben .Of. personpel . . ' .. y 

Crime rate - * . ^ ^ 
Agency type . 

Type of coninuiilcatioh line . - * 

■■ . ' ■ ' 3' * ' ■ • •■'^ ■ . 

Communioaticjn- message volumes^ were obtained fi?om automatically genera. ted 
statistics^^descrtb-ing sjptem performance in' Texas. . The latest available 
three /months , of message ^^ol^iimesr were averaged to reduce the effects" of' . 
abnormalities in one monthl^ 

• i . ■ ' ' ^ ■■ ■-.■.^'^^•'■ ■■^ ' ' ' ' ■ ■ , ■ . ' " " ^ 

Information concerning loser characteT*istics, wais generally, 
available.' . -Sources- included user surveys, rUniform Crime Reports, the 
state vsuryey, and 'state almanacs. We had the most difficulty obtaining 
data dh the number of personnel. "The complicating^ factor w^s that often 
^g^gency with' 'a -terminal into the state. Qrimihal justioe telecommunica- 

^^^n system will provide service to- adjacent agencies" that do not have 
their own terminals. , Thus the user survey asked respondents to report tl 

^number of personnel requiring information available over the 3tate v 
criminal justice telecommunications system through the responding agency 
Not. ail us.er agencies iji the model states, respdndeij; -to ofir survey but.. 

;for'..t:.ose agencies V riot" resjpohdingv we .were able to obtain data on the 
number of personnel employed from the Unifonn Crime Reports. However^ 
for these non-responding agencies,, we were unsuccessful in determining 
which agiencieis with- terminals we;re serving ^agencies without terminals . 
Thus for those agencies not responding, to otir survey-, there may -be 

^errors, in the number of personnel statistics^- > 

. \, Aadi4;iorxal data were required con'cerning changes ^in; iiser ' 
characteristics that would affect future traffic distributions. We • 
assumed that population , number "of personnel , ah<J crime rate would be 
distributed" in the fiiture as they are now. However, we did account for 
future changes in communication line types . All lojw-speed lines were 
asisume'd to be. converted to- high-speed lines *y 1979V 



Also, the number of agencies served . by the telecommunications 
system was increased if the state expected to add new agencies.^ User, 
characteristics were collected for the new agencies so that estimates 
could be made of the future traffic to and. frora each hew agency. • 



3.5.3 



Data An^l ys i*s 



3-5-3»1*~'^^ General Traffic Flow . Traffic, flows can be determined, by' . 
examining •: the fuhctions^of the: state>c"rimin!al justice telepommunications 
system. " They are: . ' * 

^ . V.:^ ; (1) : :To provide access to information^ contained in state 
' - ;^ .\ " -data, files. : ^j' ' ■ ■ •/ - 



(2) ' To -allow for general distribution messages- to be 
sent to law enforcement^ ag eric ie^s in the state 
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(3) To allow, for communication 1>etween two law enforceme 
■ '.agencies, ) • 

■ - •■■■■"•■•!■.■ ■ . -; V ■ ' ' » 

Approximately 90^ of \ all messages in Texas were data base related • Thus , 
the major traffic flow involves me.s sages from u^ers to data bases and the . 
subsequent response . In Texas themajor data bases are ciarrently located ^ 
*ln Aus"t^, however, access ^is allowed to a limited number of state uaers. 
into the Dallas '.City and DauLlas Ctounty region^i data.^^^^b 
:cilso ;has plans- to allo^^ access its city data ba^e. Thus we . 

must establish traffic flow between e^h terminal and muiti pie data bases. 

J- ; A, general 'distribution message is issued when an agency needs 
, to passf on inf^^rai^^^ GeneraLHy states estaiblish 

sectors aind allow usiei^;^^^ agencies- in the 

appropriate -sector 'or sec to message sent to all 

systan users and call^ an "all point generates a large 

volume of traffi^^ sk^ ,operators^of 
^review the messs^e b'elbre it;/is distributed:- In APB messages must 

also x2o«rie to-. Austin fdr approval-. However general distribution messages 
orig-ihating from^ agencies seinred^^^ garland or San Antonio, svdtcher 

arid only going to other agencie or San 'Antonio 

sWitcJier n^sed not' travel ;*to Austin for approval • ^ 

' A dm In 1st r at i ve messages are fi?ee form messages sent between 

one user agency and another ^ : In 'Texas , the message go6s to the nearest 
switcher which sends it to the appropriate agency: ' ' 

^ .V The only way to ..completely describe traf fic flows on the state 

networks is to identify the amount of traffic going from every terminal to 
every other terminal* Recall, however, that this becomes impractical 
because of the. large number of system users • Using our knowledge of ^ 
traffic functions and major traffic flows , we can reduce the size of the 
traffic distribution matrix. - . 

describing traffic flow we must;, insure that oiir distri- 
bution matrix presents traffic statistics that can be used < by the design 
team to test the major -design parameters which are: 

(1) - The numtyer of switchers \ 

(2) The switcher l<^catioris 

' . . [ \ (3) The communication line sizes 

. . C4') ■ The ccxtmiimicat^n lij^ confdg^ . " ' 

Thus, for example, in Texas we should not attempt to describe traffic : 
between users and the San Antonio switcher because^; pur design teai& will be 
^examining options v*ere there is^. riq sT^^^^ The 
loca.tion of - dat^ bases is not :av desigh . parsimeter sb we can assume data - 
base iocatlons'' remain unchanged Z\ Also , we - will^ assume that |:ther e ^11 : 'be. 
switching capacity .located .a^^ capitol^ Keeping these de^sign -^^^ 

parameters in mind we now discuss methods: f^^r^dfe^^^ 

messaflies , general di^tributlan messages , and administrative messages • • 7 "^^'^i^' 
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:Sxhoe data base location is not. a. design criterion the 
number and location of data basest is f ixedV ^ W thus describe the . j 

number of messages r between each user agency and each data base. Thus, 
currently in Texas where there are data' bases located in Austin, Dallas 
and San Antonio and 431 . user agencies-, a 431 x 3 matrix is required .- • 

/ Messages into' the HClC and NLETS national systems have^ flow 
chara;cterlstics similar to messages into/the -central data base :'Becall . " 
these messages originate f rc^n a user agency, "Ib-ow into- the state .capi tel., 
are switched;. to the national system, return from the national system to 
the is^tate -Capitol aj3a finally are switched back to the original user ^ '. 
ag'ency.v --'National traffic between users and the state capitoi and 
between the -stat^ capi-wtol and ^ the. nationai/systems is treated as traffic ; 
betwee^- users and -the central <iata base . TTius^ NC.IC and^ NLETS are .con* 
sid'ered to be system users ;\ . ^ : . ^ ^ 



General distribution traffic ^and administrative traffic are ' 
"both dependent 911 the location and , the number of switchers . To describe ' 
accurately these ^message -flows we need, to know the ^exact commtaiieaticr 
system configuration.. In addition, ' since these are. messages between . . 
-agencies we. would; require the complete origin - destination traffic matrix 
to /descVibei' traffic dxstributibn. In ordVr 'to* a void', the need : for this - 
information we assume : - ' . j " ' 




(1) ' General distribution and administrative messages flow 

as do data base quecies to the state capitoi "' 

(2) ^Each user agency send sv the equivalent 'number of 
administrative messages that it receiye's . 

(3) The. ratio of general distribution messages sent and 
received is the same for all user agencies and is equal 
to the system-wide av<?f*^e. ' . - : 



These assumptions obviate the need to -separate administrative and APB 
message ; types from data base message types. We need only report the 
amount of communication traffip between each system user and each data 
base." Administrative -and general distribution messages are included in 
the count of messages between user agencies and the central data base.. 
These assumptions, of course, lead to errors in the description of traffic 
flows. " ■ 



Figure 3-9 shows a user agency that coiimxinica;t i - 

state capitoi via a regional .switcher . : An >dministr*^ive -or general . 
distrib'utioh 'triessa^^ would trav-eL- from the user to the regional switcher 
and. then "be sent out to the appropriate recipi^ntCs) . :\..We; -assume , however , 
i^hat the message ' is sent from the regional switcher to the state capitoi' 
and ^distributed--- from there. This leads to an overestimation of traffic on. 
^ the communication line between the' regional switcher'^and the state 
capitoi . An example of the magnitude a£ this . over^^ can be. ^ ; 

obtained by examining' traffic oji '.the-existin^^^ 
traffic on* the line between .the -pal 

■msg/dayVvWhile.'u^ we: would estimate traffic to be 

4^., 60Q msg/day , ail;-: T.l jj errpr .. .. We . feel-' this error . is;^ accjeptable" because : 
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USER 




. ' — « 

•REGfONAL 
. SWITCHER 







\ assumption" 



' CEh^JTRAL 
SWITCHER 
STATE CAPITOL 



Figure 3-9* 



Conmunication System Configuration with 
Regionstl Svritcher _ . 



(T) Overestimates of traffic will occur only on lines 
. between regional switchers and the state capitol 

(2) There is a low probability that overestimates will, 
affect commLinication system, design * 



(3) If there, are design errors they will be in the direc- 
;tion cf^ excess communication capacity* . 

' We should meritipn that the above error could be* alleviated if 

in reporting traffic from each agency, administrative and general 
distribution messages were reported separately. For any propb^ed* system^ 
configuration, a closest switched could; be identified fpr each user agency 
and traffic could be described as flowiTig from the user agency to this 
closest ^witcher . An unattractive feature of this, approach, is that the 
design . ^ogram would be . required to describe traffic between each tei?minal 
and a variable number oi^ locations which would be' dependent oa the nurab:er 
of' switchers. • It , was our opinion :.that /the errors associated with the, 
assumptions were .sufficiently small sovthat the added work -required for a 
more, accurate- de scrip unnecessary. 

Figure^ 3-10 shows existing major traffic flows in; Texas-^^^ ; 
and NliETS have been shown as separate user agencies because of their high 
traffic volume.' The number of data base messages and ' administrative and 
general distribution messages, between^ all user agencies and the central . . 
data base (s) are shown.; Traffic between user agencies and the r^gio 
data bases is shown and' currently, is small : in. /comparison t "^totai traffic . 
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3. 5. 3. 2 - User Characteristics . . In order to ^^esign the. communication 
line con fig lir at ion 'and the line sizes, we^must describe trafric in 
more detail than is shown in Figure 3-10. .The amount of traffic between, 
each user agency and data base must be specified. Recall, that these 
statistics are available for the present systems and that we- attempt 
to -establish .;relationships between u^ agency characteristics and 

.tlf^ise .traffic statistics so that future traffic^ distributions can be ";; - 
es.timat.ed% llser^ characteris tics . are ' agency type > conaiuriication line. \., ■ , 

- type V population serv number . of personnel and .crime rate— ;, ; 

■ - • . ■ . . - ■ ' ■ ' . . ' . ^'^ ' • ■ . . , ■ ■ . ; - 

Agency types are police., sheriff > state -patrol and all others 
The category '^o^er" includes such agencies ais. tiniversity police ^ 
departments, bureaus .of criminal identification and federal agencies^such 
as the Federal Bureau o'f Investigation,, the Drug Enforcement- jfigency, the . 
Internal Revenue .Service , etc-. DistribiStions of user agencies for. Texas 
are'^shown ^in" Table.; 3-2- •/ • : . . ■ \ : ' " 

^ - • ! . " LiTie types currently in use in vTexas are 75 bit/sec lines ,110 

'.bit/sec /line's; ,1200, bit/;sec' lines, and -2400 bit/sec lines. Designating. 

line types of 300 bit/sec or iess as low:-speed lines cind line types. of 
■T200 bit/sec or greater as- high-speedy lines. Table 3-3 shows- the current 

line, type distribution^ for Texas/ - \* . " * 
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BASE . 
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3820a.. ^ 
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GEN. DIST/ : .. 
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/-7100 
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Figure 3-10. .Existing^' Texas Traffic Flow, Average Messages per Day, 
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Table 3-2. Distribution- of /Texas Users, by Agency Type 



« 




Agency Type 


* ^ ' . ■ ' ■ ■ • ■' ■ ■ • ' 

Number of Users • 




9 ■ i ■ 
■ - V • 


Police Terminals ^ 
■ Sheriff terminals - ' ■ ; v 


■ ■ • "■ " : 
22-9 • - ■ • 

35 ; ; • ...^ 






State Patrol. Terminals . 








.Other ■ Terminals > 

■ - 


. 21 ■ ■ ■ '.v.- .. " • ■ 



Total . 



431 



- < 



T^able 3-3- Distribution of Texas . UseriS'-by Line Speed 



) 




Line Type 


Number of Lines' • 


- 




■ • f'. 


Low-Speed 


* ■ ' 3.15 ; . . -. 






•. ' . .. 


■High-Speed^ • ■ 


116 








.v. -fbtai;. "^-^ ; 


■ ' ■ ■ ■ ^31 •. ' . 





Teias plans to replace all .low-speed -iines with high-speed lines. 

» table^ 3--^ shows statistics describing 'the' three remaining^ 
agency characteristics. ' ' ' . ' 



•a 



. ■ V- ^ .-^ 
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Table 3-^^ Texas User Statistics: Population, 
^ r Number of Personnel, Crime Rate 





Agency. ^ 
Character- 

:. istic. , 


Number of 

Agencies 

Reporting 


Average Value 


Startdaz*d 
Devlatioa 


•- . - 




I^Dpulation 


347 . 


' - -31, 472: 


^;...io,7,^38 - 






Personnel ' ; 


295 : - 


■ . . 78 


23.6 - 






-Crime Rate ^ 


348 


; . . :3^^ ■ 


■ V . 2,919 • 





There is considerable variation in the characteristics .of the agencies ^ 
served.by these communica^tion systems, especially in population served and 
number of personnel as these characteristics have standard deviations 
considerably larger than their mean. To further investigate variations in 
liser characteristics, frequency tables were constructed showing the number 
^. of agencies . falling within population^ and persdnnel categories. (See 
, ' Tables 3-5 and 3-6). " 



Table 3-5. ^ Population DistributipnN^f Texas User Agencies 



Population \ 
Category 



Frequency 



% of Total 



Less than "^,000 
5,000 10,000 
10,000 - 20,'"" 
20,000 ^ 30, 

^^a,ooo - 50,000 



000 

poo 



20,000 ^ 30, ( 

^^a,ooo - 50,c__ 

^0,000 100,000 
100,000 - 200,000 
200,000 - -50^,000 
500,000+ 



72 

83 
102 
30 
24 
20 

8 
'"■5 

3 



21 
24 
29 
9 
7 
6 

-■-.2- 
1 
1. 



Total 



347 



100. 
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, \ Table 3-6. Number. of Personnel distribution of 

■' . >' ■ fr- 


Texas User ^Agencies 


.' f ' ' 

Personnel 

Categories 


•* \ . . Frequency 


% of Total " 


■ : . Less '"than 
. , .. . , - .10 > 20 - ' 
■ • ■ 20 - 30 
■'' .. - V ... 30 iio • • 

. 40 - 50 
' • - . : . ::50 -100 • 

"a ■ ' ■ 100 - 200 
' . V . • ■200' - 500 . ' 
" ' .- - .■ 500+-. . r 


. . ... 

: 80 . - • 

.; • : 219 . , . 
: V ." 21 
; ■ ■ \ 22 

' . ' .. .10 . ' 

^ : 


• ^-15 ■.• • ■ ' 
.27 ■ : 

- 17 ■ 
■ 'fb- . 

7 

12 ^ 

: ( 

3 ■ -■. • . : . . 


; ■ Total;'- -' V 


"295 


100 




_ .>'.. In both states a I'ar^e \j)ercentage. ofi? Users are small agencies 
with:.75$*of all\Texas;^tei;*rainals being located in agencies serving 20,00^0 
or fewer people. - ' ^ ^ J ' 

User characteristics clearly demonstrate^ tKe J^rem^ndous 
diversity existing between .ag;encies served by the state -t^elecomn unseat ion 
sy^^em. . The- methodology used in distributing traffic to these '^diVerrse 
agencies is covered in 'the next section. ^ - 



Traffic Distribution^ 



S^ 5". 4 .1 ' Regress ion Techniques , Mlegression^ analysis "is a. tecKnique 
that identifies -potiehtial functional relationships between independent 
and> dependent" Variables. in p.ur' case /we 'attempt to develop a, relationship 
between i.'the, dependent vari3.ble of the number of. communicatidn mes 
and ihdependent-_variables consisting, of different forms' ^of the paramV 

■Population, - POP* 

" 'Personnel - PERS / :f 

Agency. Type ;AT* 




y ' 



Communication Line Type . - : LT . . , < ' - 

_ ^ * ■ Cripe "Rate . CR^ ^. . ' , ^ - 

We considered tbie following forms of the. above ^parameters in . attempting to 
explain the"^ number of communication messages between e^cK user and the . 
data bases;,, . / *. ' \ ^. V . 



Vol,. Ill 



POP 
PERS 
AT 
LT 

/- CR 



(P0P)2 
(PERS) 2 
CAT)2- 
(LT)2 
(CR).2 



(POP) 1/2 
(PERS)J/2 
(AT) 1/2^ 
(LT)1/2 
(OR) 1/2 



POP • P'ERS' 
-POP - AT " 
POP • LT 
POP - CR 



PERS 
PERS 
PERS 



AT 
LT 
CR 



AT 
AT 



LT 
CR 



LT •:. CR 



■ " ■ The -variable selection procedure of stepwise regression was . . 
applied to. these independent variables. Stepwise regressi'^ selects from 
our total jset of independent variables, those that -are most*^ hig;hly 
correlatetfTwiith the number of comnmnxcation messages. '%t then utilizes' 
the standard^ least squares technique to develop. a functional ^relationship 
between communication message voliimes and. the cho.seo independ-erft 
Variables .'. The usual procedures were' 'followed irr^determining the best 
.coefficients for the model' relations. (See Draper and Snith . ) 



3.5.^.2 Results; .;JL ike user, characteristics, communication traffic 

'levels vary greatly between system users. Thi's increases, the difficulty 
of the modeling task because even hough we may be able to explain 
a substantial percentage qf the variance, the. standard error of our 
estimate may be 'high wit^^espect to the mean.^ . 

In order to alleviate this problem , we have chosen to divide 
the .user agenci.es irito more homogenous groups in terms of information 
needs. In Texas the following groups were formed: ^ ' 

>^(1) Police Departments. (PDs) and Sheriff ^Offices (SOs)V' 
" ' -' serving fewer than. 20,000 people - 

. (2) Police Departments: and Sheriff Of f ices "serving between 
■' 2p,'ObOVand 10p,00P people . . ^ ^ - ' . • 



(3) Police Departmerrt^ and. Sheriff Offices serving more 
than 100,000 people^ 

All office g of . the Department" of 'Public Safety- 



(5). All others 



Police departments and sheriff offices were combined because they perfons 
similar -law enforcement fxonc.tions and thiis -have similar -information, needs. 
€ate patrols on the other hand concentrate their^. law' enforcement . .. ^ 
'^tivities on traffic enforcement only. - Other, terminal groupings were • . 
/tidied such as .combining^ tenninals" by agency and line type and by line 
tjijpe only*- Howeve^^J^^regre^ssi4p niodel^^^ for these groupings had 

larger, standard ' errbrs amd ^'explained a smailei:^: p.erben,t^ag;e 



than our final - classification! procedures . .'^ 




A 
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Values used for line type andf agency type were: 



Lin-e or 
Agency Type 



independent 
Variable 
Values 



^^75 bits/sec • 
, ,110 bits/ sec 



' 1200 bits/sec 
2400 bits/sec 
Police Dept. 
Sheir^iff Office 



2 

i 

1 

2 



- Crime rate is a measure of the incidence per 100,000 popula-'' . 

tion of the severv .major index ,crirries' (murder and nonnegligent manslaugh- • 
ter, forcible rape robbery , aggravated assault , tturglary, larceny/ and 
auta theft^).. ' . \ * ' ^ 

- ' - * Personnel is a measure^- of the numjber af ^employees whose in- 

^forijiati^n needs are being servsed by the' computer terminals. Population is 
the' size -of populace served by . the agency- 

; Table . 3*7 shows the expressions which" best describe the re- 
lationship: between user characteristics and communication message volumes 
in^Texasv These are complex expressions /that ih/many cases contain 



different 
reached . 



forms of the same Variable. 



The following conclusion's can be 



Personnel number is an important variable in determining the 
'number of communication messages as it appears. in all four expressions. 
: As the .number of; personnel increases , -the number of communication messages 

increase^* The rate of increase' of communication messages .as personnel 
^ increases slows down, for smaller agencies,-, and. in general , stays ^constant 

for other groups. ' ' . ^ 

■ . Population appears- in one of the. four expressions^ - Since , 

' ; population and^^. personnel are . positively correlated ,^ and since personnel - 
'! is "^ore; higj^^ volume^ .population 

^- is"^^ften excluded from t^i^ .r,egr^sslon-- equations. In the expression . ' . 
.^x:ontaining. j^pulation, .thg coeffi'clen^^ small : such ^ that 

.\ the oiagrjritudfe -of 'the, term contain ing^po^ to - " 

the Miiagnitxide of ^he totals e^^ ' v ^ . ' - • - - . ; * . ' " 
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Tabl'e 3-7 • Regression' Results - Cornmunicatibn Message^ Volumes' 
. (Messages, per Day) 



'I.. 



. ? , Pfp. and S.o/< 2Q.000 PeooL-e 

■ • "• • ■ ■ - ■ • - . • 

70-3 + 12.0 (LT)2 + 0.549 (PERS)(LT) - 0. 002 (( PERS) 2^ 1 5-. 83 (LT)"(AT)j 



• . • P.P. and 'S. Q. 20.000- - 100.000 People 

0- ■ " ■ H,. .: 

563 + 0.028 (PERS)'2 + 195 (PERS)''^2 _...i.05 (PERS)(AT) 
- 1'5.0 (PERS) --*- 0.002 (POP) (LT) ' - 




P.P. and S.^. > 100.000 People 
-671 + 87.6 (LT)2-+ 0.002 (PERsicCR) - 1 3^'3 (PERS) 



Department- of "Public Safety (D.P.S.') 
"^8.8.46 + 197.6 - LOG (PERS) 
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Xine type is important in determining communication traf fife 
)lume. . -The^^b^jly places * where it does not appear ; are . t' 'roups in 

.ch all^^enci^^a have the same line type^l^ In all gr ■-'r . .ere a 
fraction ©f^he . age^^ have ^low- speed lines and a fra ■ nave 'high- 
Speed aines, ^the--higK-j3pe"Sd-line- agencies -displays signi-t ^ . ..;.t -l-y- higher - 
message volumes . . . • v 

. • \ * 

; ; Ag^cy type enters into the expressions of only two groups,, 

small- arid medium-sized police departments and sheriff offices in Texas. 
In these: instances , sheriff offices have- less traffic ^than police depart^ 
•raents. v =^ 



Finally ,, crime rate appears xn' only one . of the. expressions' anc 
is not hig:hly correlated-, with communication traffic ' levels . ; . " 

- ■■ ■ ^ - ' - ■ 8^. , .. • 

. These expressions, although different for each state , yield 

information useful to all states in determining- traffic distributions. 
Conclusions are: , 

(1) " Personnel- and line type are important ^ in. determining 
> ■ ■ . traffic level's. * * - 



other s 
leading 
states . 



(2) 
(3), 



Crime rate does riot affect traffic levels.. <. * * ' 

Personnel and popul«fe4^^bn to a 'larg^ extent measure the 
same thing, i.e.', the s'ize^^f the .agency-: Since 
personnel is entered in. the abov%.;expre's^ions^ t:here i^ 
no need for .population to play ja^ignificant role.. / 



(4) 



(5) 



^ Police departments, 
separately from 



Shef«±ff office: 
have dif f ejrent 



tra^ 



she.ri^glClVffices should be treated 
'.Pa± offac-es. p. ■ ' \ ,^ 

a. xce * departments may or may 'not 
levels . 




The exi^ressions d^velopedyckrinot* be- appiifeci per se to an^ 
tates. However i .the data'vcoll^btion and analysis procedures " 
to the development^ of . siHiilar ^expressions- is the . same *fof •all 
The &teps of the pro'^e^ lire are: 

• ■ " ■ ■' . ■ ■ f:^^ ' ' ■ ■ 

' ^ (1) - Determi^e^.^eR-eral :traffT5^- flow.^ If a i^rge. percentage 
^SC; ^lessk^es ^^re -da'^ . - 

f^oW^tj^tween, each^-ajrst^ 'user and data J^ases^ 

<2) . : Compile, a. user agency data base .v ; Information on number. 
, ' . of per-sonnel , s4.2e -<Sf populatiioh- served , size of . com-''* 
^^./mi^nication line, "agencjr type and -any other par aineter • 
that may . impact* traffic' volume should -^be collected -^fpr 
^ esL6h user agency j . - ^ , - . - , ^ , . ; " . 



(3 ) * Determine the .number * of messages sent ai^d ..received 

ff-om ^ach, terminal oversea: recent three- month per i*od . 



(M)* Develop relationships between traffic volume and user 
* ■ characteristics/ I)evelop one relationship for each; of 

. • " - ' the following groups . . ; .y ..r^ o: 

" " r " . ' ■ 

^ ( a) . — ^Police-bepartments- and- Sherif.£-^OfXices--aer-v irig — - 

less'than 20,000 people * * jv- ■ " • 

■ .. - \ ' 
* • * (b) _Bolice' Departmeri-ts and Sheriff Offices serving 

rbetween 20,000 arid "lO;0,6O0 people 

f . y. ' . . to) Police Departments and Sh^if'f Offices serving' 
-. / . more than 100,000 people — . 

■ ' ■ ■ - .. ■■" . ■ " -. ' . \ . / . '*\ ^ -. ■ 

' . (d) State patrol , \ ^ ■ ' " - 

'' ' • " ^--'V — ^ . ■ - ■■ -■ •' 

(5) Use these relationships to predict future; traffic 'dis- 

• . tributions^^ ,^ - /■ ^ ;„ 

" ■' ■ • ■ . ^ ■ ■ • ~ 

3.514.3 ' * Accuracy of Results . The expressions developed/in the pre- 
vious, section attempt to describe the number- of communication messages 
originating fir^om each user agency as a function of user agency character- 
istics. After, the expressions are develbpecj , we must assess their accuracy. 
"Table^--8 presents statistics describing the effectiveness of the regression 
equatipns. - . . r * \ 

Standard error 'is a measure of the " di-f ferences in the afctual 
.commurrication traffic levels , and the levels -calculated using the re- 
gression expressions, ^ If: ^ 

■ , : ■ yi = Actual , values of the/depend.ent variable 

*"yi^ Predicted , yal lies, of ^ t variable 

" / ' n = Number of observation* . , ' • 

• ■ , ■ • . ■* 

Then the standard error; is : » \ 



n 



Z ' O^r yi)2 



1/2 



■ -If the standard; error (SE) is small, we "can be assured that 
our regression, equations yield ^eommWication- traf fic volume; close to the 
actual vallies. ^n our case,^ the standard error values, are significants ^ 
However,; the: standard ^ error should always .be^ evaluated in relation to,, the^ . 
mean value . '^f the standard rerror is small with . respect the mean then 

'our regrjejssipn equations help us- in Assessing the amount ^f traff ic - 
originating from j each user .ageriay. The ratib SE/riean sitown in Table 

• 3*8. . Thes'e ratios . leaci t^ error terms aroUnd .predicted^ 

v^^ues , but the predictions are. sufficiently accurate fo'r our network : ^-^ 
design . purposes . , , ' \ ^ J . . * " - 
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^ Table "J-S . / Accuracy of Regression 



Agency Categories 


Standard- - 
Ei^por 




Mean: 

- Traffic 


R-Ratio 
\ 


SE/Mean 


r.u. ana o.(j« < 2U,uOO 


r ^ 

ll o 
HO 


0.63 


^ :.106 ■ 


• 32 . , 


. ... 
. .. 0.45 


P.D. and S.O. -20,000 - 
/ .: 100,000 


' , 98 • • ' . 


0,98 -, 




' 384 


0. 37 


P.D. and S.O: > 100,000 


658 


0.99 . 


2,580 . 


307 


0^.26 


"^Depart, of Public Safety 


. 120 . 


0.21 . 


312 


3.45. 






-iff 



1 ■ x 
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, iL The statistic R2 i 3_^a^ea^ur:e— of-lt^he-^amount^ var iatiph iji 

the' dependent variable explained by the regression equatiq^ls* Ah val^e' 
of .1.0 would mean a perfect fit between observed and calculated values. 
The closer r2 Is to 1.0, ''the larger the proportion of total variation 

. abqut_ the explained by ; the__r^gr$ssion_ eq^uation's In Department- .of, 

Public Safety agencies in Texas, the reg;ressionn equations • explain: very 
'little jot"" the var iatipn. \ \^ - , ^ ; 

• ' - . After th.e. .regression is performed, statisticians always con- 

si der the V-pos^ their entire approach was wrong • They ask 

themselves whether or not any of the independent variables should be in- 
cluded in^'vthe regreission equation. This is equivalent to testing the 
hypothesis ths[t all coefficients are zero* The F-ratio allows them td " 
test this hypothesis. The larger the F-ratio , the more confident stat- 
isticians are in rejecting this zero coefficients hypothesis- Tn all 
cases our ' F-ratios are sufficiently high such that we can reject the 
hypothesis with a high degree of confidence. " 

3.5-4.4 Future ' Traffic Distribution . Once these expressions for 

distributing traffic: have been developed, they must be applied to the 
future traffic projections. The expressions are used Jbo determine, . 
at each future point in time, the percentage of total communication ^.^ 
messages fk*pm and to. each user agency. We have developed distributed 
traffic' projections for years 1977, 1979, 1981, 1983 and 1985. A new 
user characteristic data base is used for each of these future time 
periods so that- expected changes in line type "population and personnel 
can be reflected in future traffic levels. 

■ r r-- .v - ,-, . ,. - ■: : , ■ ■ : : 

Also^ in tiae future there will, be improvements to the com- 
munication system for a small, number of user ag.encies that" will cause - Tg 
t:heir message volumes to increase. These increases will not be; due^ to any 
factors contained in the regression' expressions but will be causesl^ by : • 

(1) .. Establishment of Regional Info rmd.t ion Systems 

(2) .- tfobile Digital Terminals. * (See Section 3.4.4.2. ) ^ - - 

For these few user agencies, ^t he percentage of total traffic' will be in- 
creased to accoxmt fbr the above system, improvements . ' ^ 

■ / The-last step in the traff^ic projection process is the con- 
version of traffic volume units from average messages, per ^day 'to peak 
characters j>er minute. Messages are converted to characters as follows: 



If 




then : 

ERIC. 



Tm = Average Tra'ffic in Units of Messages/Day . 

L =^ Average Mfessage Length in Characters ' 
Xc;i= Average Traffic in .Units of .Characters/Day/ 
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; > 



Tc = L X Tm 



Tfiis is "then converted to peak characters per minute. , 

p = Peak- to- Average Ratio (See Section 3.3.4) 



- P.eak Traffic in Units of Characters /Minute 

1. ■ . ■ .A . • . ■ 



then : 



1 day ■ ■ , - • 

• ' Tp = Tc.?c - • - 

. . ■ 14ii0 min /' - 

I. ■ ■ ■• / ■ \ ■ . •: . - 

We are thus able to specify the traffic to and from each user terminal in 
units of peak characters per minute • * - . 
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-TRAFFIC MODELING 'and GROWTH PROJECTIONS: 
mv DATA TYPES ' ^ 



4.1 DATA DESCRIPTIONS ^ ' ..^-^ 




. 'Ni&w data types' whose volumes are pro jectecL^into the fut^jre in 
thi^. section are- summarized below. They are : . ■ ■ 

' (1) Law enforcement use of ■ state • CCH/OBTS 1^1 es 

(2) Court use of CCH/OBTS files • 

. (3) Corrections use of CCH/OBTS files" 

QU) Parole argency. use of ' CCH/OBTS files if the agency is 
distinct and if the parole /officers would not use law 
enforcement terminals in their areas 

. ^ (5) A state ^ judicial information system 

\. (6) An offender-based state corrections information system * 

(7) A juvenile records system if the' model state believes 

that it is feasible to include these data on a statewide 
criminal justice information— system- 

' ■ • . ■ 

.. C8) An automated fingerprint encoding , classification and 
transmission system 

(9) State investigation bureau data conversion traffic* 

: The growth in traffic from these data types is -shown in 

Figure 1-2. Descriptions of the- files, .users', hardware, facilities, arid 
functions are provided in Section 2. This .section outlines, the 
methodology used to forecast traffic in these data types for the next 
decade. Other data types were considered, such as boat registrations and . 
state parks department files, but were, rejected because it is likely they 
would be used infrequently comparjsd to those included in the study and • • ■ 
would -contribute an insignificant , amount of traffic to the. system. These 
minor data --sources- would : therefore not alter . the state network 'signifi- 
cantly,- nor would they change the network performance. 

, ■ , ' -^^ ■ . . /. -■ , ■ ..^ ; •/ /, / 

4.2 . SECURIT^f AND PRIVACY CONSlbERATioNS ^ ^ ' . 

* ' ' To ccmpiy with .Section, 524(b) of the ^^Omnib Control and 

Safe Streets Act, the National ^Criminal Justice Information and Statistics 
Service (NCJISS) of the Department of "Justice's Law Enforcement Assistance 
Administration (LEAA.) has published regulations in the Federal Register 
(40 FR 49789. of October 24, 1975, as amended by 41 -FR 11714 of March 19, 
1976) designed- to. assure^ the privacy of info raiation on individuals ., * 



contained . in state criminal files and to assure the security of th^ files 

'and means of access to them. The regulations seek to -maintain the^ 

integrity of state criminal justice files by focusing on' five major/ 
concerns.: 



-:(^:\.y^j PiS^urXng -the -complet^nj^s and acciir.acy ,of the' -informa- 
■' .'tion kept in the SIImG^ ' O 

. .(2*) ^ Limiting the disserairtation of. information in :;qrirTiinal,-- 
files. to criminal -justice and*. other lawful purposes 



(3.) Auditing the state agenc'xe^l^to assure compliance with 
. the LEAA' regulation's . - 

m) Protecting the physical security of- state criminai^^^:^ 

files fronT destruction and unauthorized access . ^ . . 

(5 ) Allowing individuals whose records ai e contained in • 

state criminal files to review and correct any erroneous 
information contained in, them. . * 



All states are required to submit plans for assuring the 
prope^r. handling and operation of state criminal files, Texas is in the 
process of complying with, these regulations, and it is expected that all 
local criminal justice agencies in the state will likewise be required 
Jto comply, since the regulations apply to all state and local agencies 
that have received LEAA- funds after ^Jurly 1, 1973? for criminal records 
systems, - - . 

These . LEAA regulations are expected to-have veryiittle effect^ 
on traffic through a Texas criminal justij^e telecommunications system, 
'since many of the state's criminal justice ; agencies already have their own 
indiv^idual sepurity policies, and all users -will ..be asked, to comply with 
user agreements designed to assure compliance, with LEAA^ requirements-. For. 
purposes of the traffic prdjections.dn this study , it has bee'n assumed .1 
that- the Texas state plan for assuring .the integrity of criminal records- 
will be accepted by LEAA and that agencies responsible for the records, ■ 
and user agencies , will comply with the approved state 'plans 1-^ • It appears * 
that none of the information transfers that have been identified as . 
generating new data -type fcjj^ffic will . be inhibited by security and privacy, 
reg-ulat,ions . Traffic is therefore 'assumed to be nnconstrained by security 
and ■ privacy^ riegulatlons .'^ It ds" likely 'that other states will also comply 
with the federal guidelines an<i that their cr^iminal justice communication -- 
system -traffic will be similarly unconstrained. . .Such compliance- will ■ 
allow' states' to '!bbtain makirnum utility from the system. - 



4-. 3- ■ * ' DATA GATHERING TECHNIQUES. AND RESULTS " ' - ■ - 

4.3.1 Traffic Volume' ^ ' ' ' ' i " 

Information on vrtiat .future traffic levels in n^w data types . 
might be was gathered . primarily frora state officials who have been • 
admdnisteritig criminal justice information systems in Texas for the .last 
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several years, and fr^in ofrici'als <often^t'he s^^ people) ^i^^^e^ plannlns 
for. the, fut lire of IJ^he^ej systeinsi Bespohses from^hese data -system 
altalnist-rators and planners were gatherefl in the form of wri^tten ainswerk 
to formal written J.nquiries, by informal personal canyersatTions , and by) 
formal personal presentations to large groups of state offiOTi^s vrtio, were- 
invi ted-to -ciriticize the assumptions and -analyses used^- in pr^ j'bc^ir^^- - - 
future traffic in new data- types. . . — .' j ^ ■ - 

' ^ addition/to 'talking with administr'ja tors and - planners at the 

state level ; data on the future of the state« criminal Justice' information* 
system were also obtained from speaking with loca3\: users in\cii?y .police 'j" 
departments, and/other local agencies such-. as county courtjS^a^^ 
ff ices'. The following, list summarizes the types^f - ageni^^^ 

state criminal justice informa-tion system/operators \ 

S€ate criminal justice information s yste pi planners 

Law enforcement users, of the stat^ and local • criminal justice 
information systems such as city ^police departments and 
county sheriff, offices 

^ State judicial system planners and administrators of state 

- ' judicial system Statistics services^ 



Operators and planners of local' J.udicial information systems 
^ . for general jurisdiction courts 

* Administrators ^and' planners of state corrections information 
* . systems 

Operators of .state youth agency information syistems 

\ Administrators and planners, cf state parole informatij^ 

'/ ^ systems.'/. .;■ ' * . ■ ' 

The following list summarizes, the types' of vehicles used to. 
obtain estimates 9f future new data 'traffic volume . from these severai , 
agencies: ' 



(1) Formal Snr^itten; questionnaires (see ^Appendix A) were 

sent to /the state criminal justice information system ' 
operators asking their judgment * on wh'art. n_ew data types 
' they expected to see on their network/in the. next!^ 
.decade. ..These, questions were part* of the 'formal written 
questionnaire that asked for detailed traffic istatistics 
'on existing data; types and for past . hi s to ricaiN trends * 
in data volume./ If the stat^ operators of the criminal! 
justice information system indicated there would 
lilcely be another type , of data added ,Y this statement 
was "followed up by. a phone call or : visit to the agency.. 
^' which would provide tlfe expected data in order ^ to 
. - obtain better estimates of when., the data might appea^ ■■■ 



\' . ^' III. " _ 

^ - " on' a state sys'^tem, and ^ what its volume would be over - 

. ' * J • a peszlod^ of- time • , . . : \s ^ 

1- Formal "meetings- were iield Nwf th operat^ors , adrninistrators 
ahd planneris . oif the crimitial j us tioef information systems 

^ — ~ - - - -.- — --77-:ih~- Texas - to' pre^entr- th6 ^STACQM te^ ' s assutftption^ - " - - — 

•^•and forecasts for'^t^he fxiture x^^ volilme". 
* * «- These "eudvisory xsoinmittee" meetings consisted of presen- 
tations by the team members concerning the team* s 
assessment of what future traffic in new and existing 
data* types would be, and how this would ,af feet the de* 
• sign of the -^state information system over the next 
>' decade. After the formal presentations , participants ' 
• . " . Trom all agencies were invited to discuss the material- 
presented and of fer suggestions on how the traffic pro- 
. - jections could be made more accurate* These discas.sions 
also usually led to further individual discussion^with 
present or' potiential users to obtain more accurate^s^^b- 
jections of how each agency thought its traffic lev^ . 
would change over the years- • 

\- . ■ \ ... 

(3) • Individual discussions were held ,v ojf ten several dis- 

-cus3i,ons-, with all of the agencies listed above. Visits 
^ « were made to tiie state offices, of all. .agencies* involved 

* . ' in criminn^l Justice and to several representative local 

.agencies that either use or administer automatic data 
processing facilities. A single visit was usually . 
insufficient to obtain all the information required to 
, gather realistic data traffi'te volume projections-, so ^ 

several telephone calls were generally made to-^clarify 
. „• ' . the estimated future traffic and to- obtain ii3ep^, response 
' ' ^ - to assumptions and projections that the STACOM teaift had 

mad^ based on earlier formal discussions or written 
y : responses. . < - . 

. ^ It should be emphasized that furore traffic volume estimates 
were', usually obtained, from, individtials within, the criminal justice com- • 
m'unity who were adyo^sates of the effect iye^ness of ^tomatiC''42^^^ Proces- 
sing, or ^ least convinced that it was a benefit to. their agency..- Crit- 
icism of the existing systeitfs was heard from several individuals , bjat it 
was usually accompanied by suggestions for improvements tliat aii^'e already 
planned 'or that arje likely to be made^ There was no opposition, to the 
basic idea that automatic data processing use would become^ more extensive 
in criminal, justice or. that it was a significant benefit to the record 
keeping and rapid communication required of law enforcement, court and 
corrections institutions. / 

Discussions with state agencies and. with users of the state 
criminal justice information syst^ were held in- the context of trying to* 
determine wha|^ could happen to tc^ffic volume on the system over the next 
decade,, not \Aiat should happen dr vrtiat will happen. It was therefore 
important to get the best judgment of statie - of ficials concerning present - 
state policies and budgets and * their ideas about >ftiat future policies and-, 
budgets might be. Whenever these projections left room for scenarios^ that 
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.would- lead to low or high traffic volumes ^ or tb,;the addition of a new . 
data type or not ^dding^ it , , it was usually decided*- to \asAaxne the higher— 
. Jtrafflc volume so that communication lines and computers would. , be ' d4equate 

. tt> handl^ the hijgher load. Except for CCH/OBTS estimates, a low or high 
estimate for,* traffic in a sijiglepd^ta-' type made lit difference in tftie 

^"statewide network desigjf or- in -bhe/ -size - of -the requir.ed- computing facility ■ 
sinc^these .data* types are projected to- account for a small fraction of 
the t%tal- traffic^olume Thus ,^ large variations in the estimates of 
traffic for these* new data • types' have Very little ..effecjt on the design ofc, / 
the* statewide system. ' • ^ ; , • / 

- * In the discussions with both. operators of the- state systems 
andi with the individual \user agencies, questions. were alwsFys asked con-r 
. cernipg the fundti6ns of both the agency, itself ;and of the data which were, 
being transmitted on^the statewide system. ^ From t^e answers to these ,~ 
qu^%;ions , it was possible estimate two of the factors, which are used 
in tftfe : following sections to" fore^cast future traffic volumes.' ^ By / 
obtfieCftting a qualitative^ est^Lmate of trhe**implementation/Schedule for a new 
data* type, a "technology penetration factor" was estimated wbich is used 
to specify the fraction of the total statewide potential use of ±he . ' 
specific data type^ By discussing the functions of. the agency and its- 
information jieeds, it is- possible to estimate the number of transactions 
the terminals assigned to the agency ■ Will have with the state information 
system per arrest or per infliate per day or per ""court case disposition or 
per whatever measure is used for' the agency's activity level. ^ r 

User discussions also brought out. whether the data used by the 
agencies are needed in real time or whether a slower means of transmission 
is acceptable^. For instance, in the case of judicial statistics, it is" 
: likely that- these need not be transmitted to a state judicicil statistics 
center in ^pair real time, but it was decided Chat, since large information 
^systems cLTO available at both the courts and at the state data center, it 
would, be. wise to connect them and avoid the co^st and manual processing of . 
•the statistics by ihcljuding tJiis type of data oh the st^te system. On the 
other hand , "'in* some cases it was decided not to includevce^tain data- types 
on the state system because of the high cost involved for OTily, marginal - 
convenience or benefit. An example of this "is '*the'> decision to assume, that' 
-only the four or five, largest cLties in the state would have fingerprint 
vol umes-., high enough to justify the /great cost of automatic fingerprint prcr- 
cessing equipment , Citie^; with smaller arrest .^and fioger print yoluiffes would 
'the reforje have to rely on facsimile transmission or, communication by mail . 

In- fSas user-and opoi?a tor discissions were useful in trading 
off regional data bases versus a'^entral stS^te.. fiie ^d in estimating the 
ef f^ct/s this would have on the traffic over a statewide network. In Texas 
it'^'^wgrs* decided , for example.', that court "informati6n ; systems that kept 
^rack of offender' processing to the. detail of jEJ^urt calendar control would 
best . be handled on a 'local . or regional lev^ as it already is , in several 
jurisdictions , and that -only . court - statistics - would be transmitted on 
the statewide /networte. It was also assumed that the three major metro- 
politan areas in Southea£i45:ern .Texas , Houston , Dallas-Ft . Worth, and 
San- Antonio , would . each rave their own large reglsonSJ. data bases used, 
by local ^criminal justice agencies much ^ the ttpie , thus reducing the . 
traffic on the • state network . * ^ V 
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y . Thjp .technic itten survey , indLvidual- discussions^ 

with operators*", planners* and users of €he criminal- justice, information 
system, and presentations . to advisory, groups of criminal Justice infor- 
mation system experts- from the modei^ states can , of course, be used 
on any state and* with any potential .user agency in the state. Texas 

cooperated'-f uliy with these methods-of "determining th 

proce^ging needs an^ we believe that the projeqtions are .therefore ; 
jas reaiisttic ^as it is possible to be when dealing W^ith the uncertain 
future. . ' * ; ' ' ^ I. • 



. Traffic Distribution • ~ . # 



The' ^echnique^ ' used for 'obitadhing e^timate.s of future state- - 
.wide traffic Volume were. also used to project the distribution of that 
total data - volume between the .users th?^aughout the sta1;e • As" discussions 
.^ere held with both' state- officials and data system users , comments were 
s^iisited concerning how much djata traffic- would flow to each of the - ' 
offIces~of an ag^^ncy* In some cases pimple-' mechanical, estimates w^re made 
such .as. prorating the total traffic to the correctional agency. between the 
. several institutions acco.rdihg to the number of inmates in e^ach facil'tty. 
: In. other cases the uniform i proration according to arrests or offender*' 
volume was tempered by past experience to arrive at' estimates that sug- 
gested, for" instance, that certain facilities such as reception 'centers 
for cprrectional^ agencies generated far more information than those with ' 
l-no . offender^ processing function . Thus , at tbe same interviews - and pre- 
sentations, data were obtained which' allowed projections of both total 
-Statewide criminal justice information system tr a f^i^c volume and the 
distribution of that traffic throughout the y»tate. ' T 



4.3^U ' Texas Results ^ 

'■■ ■ ■ ■ / 

- . Discussions with Texas of ficiais , quest ioi5^a2re responses , and 

the criticism of members, of .'the Texas advisory committee suggested a 
^slightly broader list of potential new data type users of the stalie 
criminal jus^tice information system jbhan in. Ohio . These- users are: 

' - Law enforcement use of 'a CCH/OBTS file ^'^ - 

^ Court use of -the CCH/OBTS file .| • ' . 

- Use of the state CCH/OBTS file by the Texas Department of 
' ^' " Corrections . " ' . ; ' . 

■ . • ■■ ■ • ■ - \ ■ ' . ■ . \- 

^- Use of the- CCH/OBTS files by the Tex^ Boards of Pardons 
and Parole's * - ' . * ^ ' 

Regional SJIS systems- connected ta a stat!^ system for .;the . 
purpose of transmitting court statistics- j 

An OBSCIS system operated by the TDC and with access by the . 
. . * Texas BPP for the purpose of ..^iD^iritaining current offender 
release, date information ^ 
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Ah on-line system for the records of the Texas Youth Council 

^ . A network for transmi.ttLing automatical!^ processed ^finger- 

. prints from the state's 'largest. ci^ties to central ,state files 

• ^ ^ .^^ traffic component associated with the conversion and main- 
tenance of /present, manual CCH/OBTS files to computerized files. " 

Other types vOf data that were considered include a boat -registration file 
. and a file for the state parks and wildlife agency, but these types of 
- traffic were thought^o be small compared to 'traffic associated with other 
files', so t^ese data'^ypes were not included in the analysis, 
/>:' / ' J : ^ [ ,. . ■ ■ 

Texas alfeady has a CCl} file maintained by the TCIC which is^ 
available to all" TLETS users. The filej can be queried TLETS terminals, 
^ and local users can Obtain brief criminal summariesT -in near real time or 
complete criminal histoi?ies in the mail . Discussions with the operators; 
and users of this sysl^em indicate it will be expanded- and imjDroved in the 
future and that .it is Ipossible for additional data elements to be added. 
sucl^ that it could' become a complete OBTS system. Although it is^ likely.. 
that more users ^o do -not presently have "terminals will be added^ in small - 
commtinities and that present user data volume^ will increase substanti-ally"^ ' 
when improved faster lines and terminals , are added^i the' system, is not 
expected to reach its full potential utilization during the period of the 
STACOM study. This less than complete utilization will result from the ' 
extensive local use of regipnal data bases which already exist, in Texa^^ 
, and which will allow local law ienforcement officials to obtain the infor- ^ 
mat ion they \need from local files without - querying the state CCH data ' 
base. Forsthis reason the maximiim^use of the Texas CCH/OBTS files has been 
set at about half its full potential toward the end of this study period. ^ 

^ : ' The TCIC also .maintains the present capability; to convert 
manual criminal* histories to automated "entries and to'-update tho^e cauto- ' 
mated entries as manual records are rieceiyed from^^local law j5nfoix;ement . 
agencies -throughout the state. This capab±T|^ty is likely to remain at 
^ about the same level during the period pf thijs study since state official . 
point out that present- Texas law requires that criminal histories be 
updated only . uppn receipt of gi.^validated fingerprint card . This -condition 
will probably" exist for several years into the future, and, if criminal 
activity continues, to .^ow as it has. in the past, it woul-d suggest that \^ 
this <iat^ conversion and file 'maintenance 'traffic from 'the Identification 
and Criminal Records. (ICR) Division of the Department of Public Safety : ' 
(DPS) will increase also. However, in* this study such traffic was kept 
cons tjsiit^ on "^theu theory that as the "demand • for this .service grows, and as . 
the capability , of the state criminal justiXie information^ ne^fework grows, , 
state policy will be modified to gJLlow direct file- i^pdates^ from local 
agencies in the field. This is certainly not the present attitude of ' law 
enforcement administrators, in Texas, but labor or space ceilings at. the 

ICR Division may contribute to a change in policy. - 

^ . . \ ' • ^ , • • , ^ 

^ • The ICR ' Division is also the office of state government that ' 

. would administer any* system of ' automated fingerprint processing in Texas • . 
In discussing this' ^>otential. with pPS; officials, it was learned^ that Texas 
is very interested in applying this eapability as soon as fa standardized 
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system .is available that- would be compatible with FBI equipment . Texa,;^ * 
•officials have, in fact,- held extensive discussions with several manufac- 
tjurers of fing^erprint processing equipment and will likely acquire* such 
capabilities during the early years of this study period, at least on an" 
experimental basis . Because of the high investment in equipment r^eqiiired , 
" however-, it is unlikely tha^^^ automatic fingerprint proc^^^^ trans- ~ 

^ mission to state files would. -ever be extended beyond the largest cities. 
This study, therefore,- assXimed'^;that only Dallas--Fort Worth, Houston, 
San Antonio , "and El Paso, would be large enough, to justify the purchase 
of - automatic fingerprint processing equipment , and* that , it would be 
introduced gradually with Dallas-Fort Worth being the firs-t experimental 
link to the DPS in Austin.. * , - . - 

Discussions with administrators of the Texas Judici-al Council^, 
which is charged with compiling ^and publishing judicial statistics for the 
state, indicate that, because, of the fragmentation and independence of 
"courts throughout the state, any implementation of a statewide judicial 
information^ system or of extensive .use of a CCH/OETS system by the" courts 
of Texas will be far: into- the future - This estimate is supported^ in the 
opinions of the state judicial information system and state judicial ptatis 
tics system planners , by the lov^ priority . given tx> judicial statistics by 
the state legislature and the consequent small budgets allowed for this 
function. Tljerefore, in this ^tudy, any use of state' CCH/OETS files by tTie 
courts, and any operation of an SJIS system to transmit court statistics 
from regional court data system.s/ to the T-€x\s Judicial Council (TJC7 -has 
been delayed until well' into the ;next decade'. However , this projection 
aoes not consider the 'effects of current proposals, still in the federal 
legislature . process , that would increase federal assistance to state judi- 
cial - systems. ^It was assumed that ihe court— records and -calendar ^management 
functions of an. SJIS. system would be maintained at*a local or- regional 
level' in several of the largest metropolitan areas, and that only court 
statistics- would be ' sent ^ to the states. The same court terminals that w^re 
used' for statistics transmissi^Et could also be used ^or 'entries anfe- inqui- - 
ries into the CCH/OETS system. * However , because of the^^^Iow ^probability 
of sLich a system being- implemented in "the near futurel,-^he first' operation 
was- shown ' as an. experimental system- in the Dallas-Fort Worth area in .1983 
- 'with the 'other four largest metropolitarT^^ added^ in 1985. 

*^ The Texas ■ Department ^ of Corrections \(TDC )- is an' independent 

state agency with .Its headquarters .remote '^frr>m Austin , in Huntsvil]/e, and 
with an already- opei^ating ,- sc5phxsticated automatic data ^prodessing capa- 

"b-ility. Discussiftns\.with strate planhingrpersonnel^ and with d^ata. pro- 

cessing managers indicate* great satisfaction with the present^ s^tem, which 
is a rie^viisV utilized batch operation with a^fevj on-line terminals , 'and a 
r^lw^t^ce tp join any broader state , data sys'€*em to prevent unauthorized ^ 
-acce^a^ to the^TDC files'. 'This study, therefore; ' Assumes that, although 

" TDC terminals will have access to "state^r CCH/OETS fj^les to inquire and 
upd'ate" offender records, no other stat^ agencJe^ can obtain entj'y into the" 
TDC files, which will remain under the control * of .the TDC^ and tfe^ physically 
located in HuntsviJLle . v This projection includes 'corrections use of" the ' ^ ' 
CCh/OET^ files, and .a separate OBSCIS -system for Uie' exciusive'^tTse of the . 
TDC. The 0ESCIS -system control is located in Runtsville , far 'jfrom the 
other criminal justic'ev^information system, data b^ses.. *One . excrepti'On to .the 
exclusion of other ptate agencies fi:*om th^ TDC Ti^es is the' Texas Boards 
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of Ps.rdons and Paroles, which will' have access to a limited amount' of 
inmate data so that it can compute parole eligibility dates and release ' 
•dates. This will be a single interfap,^^ between thg BPP headquanters in 
Austin and one of the inmate status v^^es in Huntsville. It 13; estimated 
that this system will fi^st be impleiiifented at TDC headquarters and at * 
BPI? offices ^ear the midpoint' of the 10-year study period, and that it ^ 
will be fully operational to all of the TDC institutions toward the .end' 
of the study interval! This implementation estimate was applied to both 
the access to the CCH/OBTS files and to the OBSCIS^ system. 

Another state-agency which could use a criminal justice infor- 
mation system is the Te^as Youth Council , which maintains homes and schools 
for juvenilis throughotift the. state. The TYC does indeed automatically pro- 
cess much of its student^^ and administrative data, but it is done in ^ 
batch mode on the Texas Water Development Board computer. TYC. data pro- 
cessing administrators appear very interested in participating in a stated- 
wide criminal justice information syg^tem study.' Thus, for purposes of the 
STACdM study, TYC traffic was assumed, to st^rt within the first few years 
of the study period, initially on an experimental basis frbm the TYC head- 
^ quarters in Austin/ and then to expand to all-^ the TYC homes and schools 
throughout Texas toward the middle o'f the period. It is likely that the 
system .would be an on-line component of the total state system, but, a's 
in the case of the TDC, the TYC will probably control^ its own files to 
preserve the privacy of the student records. 

The final state agency which would participate in the state 
network is the Texas Boards of Pardons and Paroles, which was mentioned^^ 
previously ' in connection with its access to the TDC inmate records to ;\ 
compute inmate parole status. At the same time an interface is. estab-^ 
lished with the TDC, it is likely that the BPP could also be prpvided * 
access to the* state CCH/OBTS file for iuquiry and. update purposes. The' 
BP? would probably be a small user of the CCH/OBTS file compared to the 
large volume -o^ traf f i^/^from the law enforcement agencies, but it ^should 
be included to conplete the spectrum of -appropriate agencies in the crimi- 
nal justice process. The BPP interface with the CCH/OBTS fil^s was assumed 
to coincide with its access to the TDC files at about the midpoint of the 
STACOM study period. The BPP already has a data processing operation in 
its Austin headquarters, but like the TYC, it -is run batchokt night on the 
kater JJevelopment Board computer. Presently, its inmate status program is 
only updated once a week by tape from the TDC^file, and the Board ^s data 
processing operators are enthusiastic aboOt implementing a more•*'^'requerit 
on-line file updating operation. 

4.4 DATA ANALYSIS TECHNIQUES AND NEW DATA FORECASTING METHODOLOGY- 

. • ' ■ ' • . i . , 

4.4.1 General Methodology - * 

The . components of new ^iata that were estimated through 1985 x 
are the nine listed in Section 4.1. Section 4.4 describes the approach ' 
taken to predicting new^'data type traffic in Texas. The -calculations 
based on these techniques and the results of the calculations are given in 
Section 6. The^- procedure t^iat was used to analyze 'the data gathered 
from the model states and to estimate f uture * traffic was: 
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/ (1) Determine average messages per day fbr each component 

' of 'traffic for the entire state, between the user ^ ' 
agencies and the central files 

(2) Compute an average, message length for each 'new data^ 
^ ' component . for messages, to and from the -state files, 
and an average for both directions combined - • 

. ' * 

\(3) Determine the aggregate peak characters 'per minute for 
/ 'each component of niew data for traffic to and from the • 

state" center to the users , . 

(4) Distribute the aggregate traffic" in peak charac/ters per - 
minute to and from the state files between the ^individuar 
• , users of the system so that traffic volumes to the 

localities^ throughout the s^tate can be determined.' 

This process is shown schemat^^ic^lly in ^Figure 4-1." The fol- 
lowing paragraphs describe . how this process Storked for each of the c^>^- 
pbnents of new da tsu, types. - ^ , ' ^ * 

4.4.2 Arrest-Dependent Traffic 

Jt;.4,2.1 . CCH/OETS . - ^ ^ : c ^ 



4.4.2.1.1 Average Messages— Per "Day . 'Aggregate statewi-de CGh/ pBTS 
traffic wg^^etermined by estimatang the total criminal Activity in 
■future years', determining how many offenders flow through each step of 
t'he criminal jprocess from the criminal procedure diagram of Figure 4-2,-^ 
and estima-ting the information neecjs at .^ach step from the message use 
matrix of Figure 4-3 • ^ This process is sh^wn schematically in Figure 4-41 

" ' A complete li3t ^of the factors used ^in cpmputing . future 
cbH/OBTS traffic is given below*, and the" factor^^are explained in the 
following paragraphs: ^ ' - ^ - - 



COMPUTE STATEWIDE 
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COMPUTE AVERAGE 
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COMPUTE STATEWIDE 
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ALLOCATE NEW 
DATA TRAFFIC 
TO USERS ' 



Figure 4-i I New* Data Type Analysis , Forecasting and 
/ * Dis^'tribution Methodology 
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figure 1-2. Crlninal Procedure Dtagraa 
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Figure 4-4. Traffic Forecasting Process 



Total Statewide CCH/OBTS Traffic 
in Average Messages per dsty 



Estfimated statewide arrests per year 
X Technology penetration factor 

X I^pnber of transactions with the CpH/OBTS files:' per arrest 
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^ For purposes of this study, statewide arrests were projected- 

to increase lin^early at a rate equivalent to about .2% of 1975 arrests per 
-year ■ between 1975 and 1985- This has been the national rate of increase 
during the past decade, although this growth -has been very erratic. 
Figure 4-5 shows national • arrest trends over the past 4tecade based on 
figures '^from the FBI Uniform Crime Reports (UCR) and "United States* 
Statistical Abstracts*" The 'upper curve is estimated total arrests 
throughout the nation' while the bottom line is actual reported arrests. 
As noted in the figi^re, estimated total arrests were either computed by 
the FBI using i-hformation about the population and arre;5t statistics of 
jurisdictions that do and do not ^report arrests or they were computed -In 
the course of this study ^( those with a subscript "c^') by multiplying 
actual, arrests reported by the ratio of' total national population to . ^ 
papulation in the jurisdictions reporting arrests. "' These reported a;?rests 
grow at approximately 6.2% per year, but much of ^ that increase must (be / 
caused by improved '-reporting since the estimated actual Crests only grow 
at linear rate of about 193,000 arrests per , year , which- is 2.08%- of the 
9.27 million estimated arrests in 1975. This growth rate in arrests was 
then applied" to Texas, whicji yielded* an arres-t increase ^ 11, ''286 per year 
from the ^42,574 arrests in Texas in 1975- r ^ 

^ ^' Consideration was given dur^ing this study to using total FBI 

index crimes as a method of prpjecting future criminal justice information 
system traffic- However, traffic will likely be a function of police 
activity as measured by*arrests, rather than of criminal activity as ^ 
measured by reported crimes, since it is the criminal justice agencies 
using the information system i that" generate, traffic , not the offenders or 
victims of crime. '4, 
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Figure 4-^5- National Arrest Trends 
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Total arrests In -Texas were computed from^ FBI - OCR data in 

1975, which showed t^at, on a national level, 0.82 arrests for felonies 
and nontraffic misd^^meanors were made per index crime- This, ratio w: 
^ >plied to the ihd^ crimo^s esjtimated for Texas in 1975 to determine zhe 
.mated statewide arrefetis . 




The technology penetration factor accounts for the extent to 
which hardware is available to users, for the gradual familiarization 
process user agency personnel go through, and for the avajlilability of 
funding to implement the several types of new dataC In niost cases, this 
factor, which varies fr®m 0 to '^,<was estimated Based on the suggestions 
of state criminal justice inf -^--r:.^^*" ion system experts about when "the 
several types of new data wo. ^ implemented in the state* In TexsJ^', 
the technology penetration factor for -law enforcement use of the CCH/OETS 
system reaches^ a peak* of 0.5 since it is assumed that local computer 
systems in the major cities will be ^used'^n many cases, thecefcy avoiding 
the need to use the s^tate system. 

< The numbier of transactions with the CCH/OBTS files can be 

determined by estimating the.- number of transactions per arre§^ from 
Figure 4-3- The criminal procedure flow diagram of Figure 4-2 shows the 
number of offenders through each step in the -criminal justice process per 
arrest, and Figure 4-3, the messages use matrix, uses tr s information to 
derive the information needs at each step, per arrcr.t. Multiplying by the 
total number of arrests in the state yields the to'tal transactions' with 
the CCH/Ofiys files. Summing these transaction volumes over any part of 
tne criminal justice establishment- say courts or c- rrec tions , for 
example -^*one can then- compute the traffic generated by each institution. 



The number of transactions wit*^ ^ne CGh/OBTS files per arrest 



will be noted to be quite high^, especially Sor law enforcement and court 
activi^. In the case of law enforcement, th's is caused by .the expected 
large hilmber of inquiries grior to arrest thac never result in an arrest. 
Statistics from the FBI Uniform Crire^Reports for 19'^5 show that only 21$ 
of index crimes were- cleared by arrests, implying t^:at most crimes are not 
cleared by arrests or that arrests that are :::ade do not clear crimes and 
result in dropped charges. Thus, in deriving the rnessage use matrix, and 
assigning the number^ of transactions per arr^^st that' occur prior to an 
arrest, a large m'ultiple is included to account fcr these interactions 
Hith the state criminal justice information systen that never result in 
arrests. In the case of the courts, the relatively large number of 
'transactions per arrest is djde to the multiple hearings and appearances., 
including continuances and re-hearings that are part of the judibdLal 
process. Both in the case o^; law enforcement and judicial interaction 
with tl?e state data system, the values>derived in this study are close to 
those estimated independently by^Texas officials. 

Since eajch* transaction requires a message to the state files' 
and an accompanying response, there are two messages per transaction. 
This accounts for an inquiry and response for each^inquiry transaction, 
and an update and acknowledgment for each data en^^ry transaction. 

' t - ' V , 

The time -conversion factor i/s either 365 days per year for 
,^law enforcement agencies or 250 days per" year (to delete we^ekends and 
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holidays) for other agencies This Tabtor is hecessary to cohyert from 
total arrests per year to messages per dajL, . , , 



4,4.2. 1.2. Averai^e Message Length in Characters , Average message length 
of CCH/OBTS traffic is computed by weighting the length of the various 
types of messages by the ftraction of the traffic that- each message type 
provides. Inquiries are considered to be brief: usually one to three 
lines of whatever high-speed terminal is infuse. Responses can be of 
widely varying length, depending upon whether the inquiry resulted in a 
"hit" or "no-hit." "Hit" responses are taken as a large fraction of a 
terminal page - perhaps 1000 characters - while the percentage of "no-hit" 
responses and their length are derived from the experience of the opera- 
tors of the present state systems, or from their estimate of future 
traffic. The fractions of^ message types generated by the various insti- 
tutions in the priminal justice system - e.g., tiie* fraction of c3ata 
entries by law enforcement agencies or the fraction qf inquiries into the 
CCH/OBTS sys£em by the courts - are derived from the ^ message use matrix 
of ^ Figure 4-3. -The weighted message lengths are then summed to obtain: J 
1) average message length to the central state files, .2) averatge message 
length from the state files to the users, and 3) the average length of 
messages traveling both directions on the statS. network. 



4.4.2.1.3 ' Peak Traffic in Characters Per Minute . Traffic- volume in 
avercig€f'"mes^ges per day has been computed above, and this can be converted 
to peak Characters per min^iAe by multiplying t^y average message length and 
several other time and peak^.tor-average conversion* factors. The^ complete^ 
relationship between average messages per day and peak characters per 
minute is : / 



CCH/OBTS traffic in 
peak characters 
per minute ' 



'= Average messages per day 

.X PeSik- to-average ratio (ta^en as 2 throughout this 
study) 

^ -r Number of messages per transaction to or from the 
state files (taken as 2» throughout this study 
because inquiries generate responses and entries 
generate acknowledgments) 

T.ime conversion factor for changing daily rate 
to rate per minute (taken as^ 14*40 minutes per ^ 
day for law enforcement inquiries . and updates 
^and ^0 minutes per day for all other traffic) 
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Average message length to state files 
or- 

Average message length frqm state files 



Peak characters per minute to state files 
or 

Peak characters per minute from state files 
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^ .* \ ' The peak-to-^verage ratio of 2 was det^pmined by obtaining 
curreni^ <^ily traffic statistics from Texas, computirig'ihe ^'^aily 'average 

- traffic ,volume, and observing' that the 'average w^s ab(^ijt/^aLlf the peak - 
traffic- • . ^ • , • '■ „ .^.•^'%V/'' \ ' 

' • . • This technique for converting ^average messiages , per day to p^ak 
characters per , minute .was used for all 'hew data types -.considered in thi^. " 
jstiidy. Different message leng'ths and time conversion /factors were used * 
where appropriate , but peak-to-average ratio and the number of messages 
per' transaction always were assumed to be 2,0- 

^ i|.^.2.1.4 Traffic Distribution to- User Agencies , The final ^tep in pre- 
'dieting criminal : justice information system traffic from new d^t^- types is- 
the ^ distribution of the^ traffic -to the local users throughout the state . 
This calculation is done by. computer in the' case of "law enforcement use of 
CCH/OBTS files, because there are several hundred law enforcement te'rminals 
in Texas presently connected to the state systems- The- distribution of 
CCH/OBTS traffic, to courts, corr*ections , or' parole agericies is done 
maiiually, since, in the. early ^years, , there is usually only one regional 
terminal or headquarters terminal operating, and' when the systems ar^ 
completed there are'not usually more- than • a dozen terminals. 

New data traffic "bo law enforcemen"t agencies ^is distributed 
according to the ratio of index crimes in the jurisdiction served by the 
agency to the total number of index crimes in all appropriate jurisdiq-^ 
tions with terminals. This traffic is distributed to local police and 
sheriff departments and is not assigned to state police stations or 
federal offices* Traffic from these other offices is allowed to grow at 
a rate predicted by the growth algorithm for existing' data types'. The 
existing data i^raffic and new data type traffic -are then added for each 
terminal, and the result printed for review 'and provided 'to the network . 
designers on'*' tape . Distribution of law enforcement CCH/OBTS traffic 
according to., index crimes fn eaeh"^ jurisdiction was. made because such data 
are readily available each year from both state and national law enforce- 
ment statistics agencies and because criminal activity is a reasonable 
measure* of the need .for information in law- enforcement agencies. Other 
* measures ^sljch. as the.' number of personnel in a local law enforcement ^ 

- office or the^ population , or . the number .of arrests in the jurisdiction, 
could be used., but, except for raw population data, these other measures 
are less-.readily avaiiable and less current, so distribution . was made 
according tp^: local, index crimes. . • " - ; 

- V - Court "'CCH/ GETS traffic is distributed according to , the popu- 
lation served by each of the regional court systems in Texas. One region 
is assumed^ to be an experimental facility in the early years and the 
remaining large metropolitan areas are added within- a Tew years. . 

Traffic between the corrections facilities and the CCH/OBTS" 
files is distributed jaceording to the. number of inmates in each institu- 
tion,- except that a larger percentage of traffi<!i is assigned to the • * . 
" corrections^ ^department headquarters. ^ . • 
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Any traffic to or from -the state parol e^ agency was assumed to 
flow entire!/ betTweeri that agency **s;^treadQuarters and , the state CCH/OBTS "files 

4. 4.2.2 ^ Automated Fingerprint Traffic . , • ' 

t . . • - - . 

4. 4^2. 2. V. Average Messages Per Day , Within ^t he next decade it is 
anticipated that Texas wiri implement some "sort of automated fingerprint 
ericodingy'^cjl.assificatioi;!, and transmission process. It is likely,*/^ 
however, that equipment fQr this will iDe available, only in the largest 
cities since it is quite expensive and requires a large -fingerprint 
-vjplume to justify it. For this reason , the factors used for computing 
the 'average fingerprint message volume per day, which are the same ' : 
factors used in the relationship of Section 4;. ^.2, 1.1 above;, include 
-a technology penetration factor that begins wj^th just one large city 
participating in the program in the early years and expands to several 
of the largest metropolitan areas at maturity. 

The number of fingerprint transactions per arrest is an 
estimate based on 1973 FBI crime statistics which showed that about 21.2% 
of index crimes were closed by. an arrest, or 4.72 crimes were committed 
per arrest. If latent fingerprints are associated with 2556 of these ^ 
crimes, approximately 1.18 fingerprints would be transmitted p6r airrest 
for the purpose of identifying the latent print. Ih. addition, every"" 
arrestee would be fingerprinted and a' 10-print card would be processed and 
sent to state files. The total number Of transactions including both 
latents and full cards, then becomes 2.18 per arrest*. 

. . - - ' ." " - v ^ ■ • 

As- with the CCH/OBTS average traffic volume^, two messages' per 
fingerprint transaction are assumed because each transaction would include 
a message to the state files and an acknowledgment. Fingerprint trans- 
mission was. assumed to take place dxzring a normal work week, so a value of 
250 working days per year was assumed for the time conversion factor.. 

. The other factors used in the computation of average finger- 
print volume per day are the same as those used in the derivation of 
average CCH/OBTS traffic in Section *4. 4.2. 1 . 1 . ^ 

4.4,2.2.2 Average Message Length :. To^ ccxnpute average message length ^<5r 
digital fingerprint transmission , ^a decision must first be made about 
which steps in the fingerprint processing should^be performed in the local 
agency and which steps should be done at a centraflL ,statfe facility. The " 
process for fingerprint analysis based on the analysis of ^minutiae (ridge 
ends and ridge bifurcations) is shown in a simple schematic in Figure 4-6. 

The data volumes shown are those for systems such as t'hose 
sold by Rockwell International , Anatieim, California, and Calspan Techno- 
lojgy Products, Buffalo, New York. The Sperry system presently in use 
in . Arizona produces an 8-±)it byte of information at every point of a 
30 X 30 matrix on each print, based on ridge slope analysis. The 72,000 
bits thus "generated ,$br each' set of 10 prints are: then reduced to 240 
8-bit. bytes per card for^permanent storage. For the purposes of this 
study, the. Rockwell-Calspan system ^was assumed to be the one that would 
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Figure 4-6.. Automated Fingerprint Processing Diagram , 



be used , because it would produce a larger volume .of data and would 
therefore yield a cpnservatively designed system- ^ 

The alternative to trarfsfiitting 2 million or 0.5 million, or 
2,500 bits per print from a minutiie-base^l processor to a central file 'is 
to have only one minutiae-based sysxem at a centr-al locatidfi and send raw 
or enhanced fingerprints from the remote agencies .by digital or analog' 
facsimile equipment such as that manufactured by Harris Corp., Melbourne, 
FL, or by Dacom, Inc., Santa Clara, CA. Such equipment -presently scans 
fingerprint images at between^^O and UOO lines' per inch, quantizes . the " 
gray scale into 2 to 16 shades (1 to bits), and compresses, the data by 
a factor of 2' or 3* This 'still leaves on the order of a fewmiilaon bits 
tha'C must be ^transmitted per 8- in. x 8- in. fingerprint card. Over a 
2U00-baud line, this takes about 10 to 20 minutes which would allow a few 
dozen cards to be processed per '8-hr Vork day at each terminal. This is- 
inadequate for a large police 'agency like Cleveland wKich had 52,022 index 
crimes* committed in 1974. If we assume 0.82^erony and misdemeanor 
arrests p>er index crime (the-T^S nationwide ratio from FBI UCR. reports) , 
and a growth^ rate of 900^ arrests, per year (the average nationwide rate 
applied to Cleveland > -Cleveland would have 52,558 arrests in '1985 or 21GC. 
arrests per, work day. If we further ^assume that every arrest req utiles 
that a set .of fingerprints be. sent , to the central file^, this is 210 set§ 
of fingerprints per day. In addition, if we assume that there are 4.72 
felonies^ and misdemeanors per arrest , and. that 25% of- these crimes ^have 
latent • prints associated with them, this is an additional 1.1 8 prints, per 
arrest that , must be sent to the state files. The resulting 400 or more 
images'- that must be sent each day are therefore not compatible with a 
facsimile capability that requires 10 or .20 minutes per image. Note that 
facsimile speeds are now approaching 1 minute per fingerprint card from _ 
some vendors, but even this . speed would only marginally satisfjc the needs, 
pf a large, city^'in th^ next decade. - ' " * . 
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r answer to this problqp mifeht^be to use special wideband 

. jpaicrowave ^inks between\the major >citxe9 and state fires. This, however 
' Would rem'ovie firjgerprint transmission fi*om the state telecommimications 
network to such a special high data rate system. For the. purposes of 
^his study, therefore, it was decided to -assume that the largest police 

jencies would each have equipment to read,' enhance, en^code minutiae, and 
'classify fingerprints, so that they would .only heed to transmit about 2500? 
bits^er print to the central state facility,' which could be done over a ^• 
^o^fe? ^'sp^ed state telecommunications J.ine. Thisi analysis is supported by-* 
orid manufacturer w|;io suggests, that having a reader/classifi,er is appropri-, 
at^ for- agencies proces^ng more than 50 ^fingerprint cards p^r day, serving 
>populations about 0.5 million. He estimated each reader/cla^if ier would^ ^ 
cost about $150,000. , - ] 

liiith this decision, average message lengths for fingerprints 
transmission were computed by assuming that one full 10-print card and 
1.18 latent prints were transmitted per arrest. A card was assumed to^~^ 
require 2^,000. bits (2500 characters) for tbe^lO ' prints plus 960 charac- 
ters for the alphaniomeric data. The response was assumed to require 240 
characters. - For transmission of latent prints, one print was assumed to ^ 
require 2500 bits ,(250 characters) plus 240 characters pf alphanumeric , 
data. The response was calculated by assuming 10% hits at 960 characters 7 
and 90% no-hits at 240 characters for an average ^of 312. char actters. 
Averaging both types of transactions over the 2.18 transactions per arrest, 
yields the average message lengths of Table 4-1 . 



Jable'^4-1. Computation of Average Automated Fingerprin^t 
Message Length 



Message Length 
in Characters 



Weighted Message Length 
Computation 



^rans- 
essage actions 
Type Per Arrest To 

jState 
Files 



From 
State 
iles 



To- " V From 
State State 
Files . -Files 



To and 
*From 
State 
Files 



, ^ Card, 
input 



Latent 
input ^ 



1.0 



1. 18 



3,460 



490 r 



240 

0.1 X 960 
0.9 X 240 



1,587 



265 



110 



169 



849 



217 



•^Totals 



2. 18 



1,852 



279 1,066 
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-4»4.2.2.3 Fingerprint Traffic Distribution , Automated fingerprint 
traffic^ was distributed in Texas according to the popula-tion of the majors 
'-metropblitan areas' having the equipment required to process the prints • 
It was assumed that the largest city would obtain^ the necessary equipment 
■ earlier than' the others, but that several' of the iarge'st areas . would be 
processing prints automatically by 1985. * ' 

<■, , ^ ■ 

4»<4*3 Offender-Dependent Traffic , • ' ^ 

• . OBSCIS . ' " , ^* 

. ■ ■ \ - \-r .-^^ : • ■ " . 

* 3-1- .1 -Average ^Messages Per Day , v The OBSCIS system is devoted almost 
exclusively to the needs of the departments of corrections , with the excep- 
tion that in Texas the BPP will ^be able to access the inmate commitment 
records to compute current parole staitus'- OBSCIS traffior^ill be from the 
several corrections institutions to^tiie- correctiojas department's headquar- 
ters.- In Texas, the TDC is in Huntsville, remote from oth^er' state agencies 
This is therefore a new location for a data base in, Texas, since most of 
the other traffic* flows to and from data bases in Austin • - . 

Instead of being based -on the number of arrests, OBSCIS traffic 
is determined by the number oX transactions with the system per inmate-day. 
An estimate is made of the . frequency of inquiry or update ,for each inmate, 
- and this is converted to the number of transactions per inmate-day. The. . 
relationship for converting this to average messages per day is: 

OBSCIS ts^af f ic in average t ' ' ' 

messages^per day • . Total inmates in coi^rections department 

' ^ ^ , ' X Technology i penetration factor 

X Transactions per inmate t da y . 

X Messages per transaction • 

^ The number of inmates in state correctional institutions was 

assumed io grow at a rate"^ estimated by state correctioprkl-^'system planners. 

' In Texas, state- planners provided an estimate * of.' 28 , Oofe-^Jcamates in 1980 

and 37,000 in . 19*85 from a 1976 level of 21,000 inmates. ^ 

. • ■. 

^ — . ■ " ^ . ( 

' In Texas, implementation of an. OBSCIS system on a ^state 

network^ was.' estimated to take place after 1980, although Texas presently 

has data 'processing capabilities in ^ their headquarters. For purposes of 

estimating communications traffic, however, the technology penetration 

factor does not reach a significant value until early in . the next decade. 

For the first few years, the traffic was confined to the headq.uarters 

office, or to *the headquarters office and the reception centers. Toward 

the end of the study, the traffic on the state network was distributed to 

the institutions-. ^ . . . ^ ; 

The 'number of OBSCIS transactions per^ inmate-day was estimated 
by picking the frequency of transactions for each inmate and converting^ 
this to a number of inquiries or entries per inmate-day.' In general , it 

ERlc: ^-^^ lis 
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was Assumed that an inquiry and a record update would occur for eacTi-^ 
inmate every 2 to 4/weeks.^ This rate of between 2 transactions- per 
2 weeks arid 2 transactions per month implies between 0.07 anci^ 0-14 
. transactions per inmate-day. This range of values was used for this^ 
parameter in Texas . * * • ' 

All new data type traffic was- a^^med to generate^ a response 
for every inquiry and an acknowledgment for evfery update , which means two 
messages are generated by every transaction ( • . • ^ 

4.4.3-1.2 Average Message Length s OBSCIS average messag^^ lengths 
^. are again computed by weighting the types of messages according to ■ 

how frequently they are sent. The lengths of each transac^tion type/ 
^ are multiplied by the fraction of: total transactions per inmate-day 

used ^ for that data type , .and the results summed^ for message's to the 

corrections departments' headquarters from the"^ head quarb^s , and for. ^^j; 

an average in both directions. . 

4.4.3.1.3 OBSCIS' Traffic Distribution . In later jears when the OBSCIS 
system is assiam'ed^ to be fully operational throughout the state and 
using the state communications system, traffic is distributed between 
the in*stitutions by the numbe?r of inmates in each facility. In addition, 
a slightly larger proportion of traffic is -assigned to the reception 
centers and ^headquarters^, and, in Texas, access is alsb provided to the 
BPP so that it can have commitment records available for use in computing 
parole status. In the^early years of an' OBSCIS system, traffic is 
assumed to come only fijom the headquarters of the corrections department 
or fi?om the reception centers. 

4.4.3.2 Juvenile Institutions . 

4.4.3.2.1 Average Messages Per. Day > Only the data ^t^r^ffic of the 
Texas Youth Council (TYC) was considered in the new data types for 
the state communications system. Traffic on lines serving TYC homes, 
^chools, arid headquarters will be devoted exclusively to TYC use. 
The TYC .presently runs its programs batch at tiigftt on the Texas Water ; 
. Development Board Computer and uses this capability for student records 
and administration functions such as personnel records and %cco.unting. 
The average daily message volume was based on the number of transactions 
per student^day just as OBSCIS traffic volume' was. " The /expression 
for average messages per day is ^therefore the same as that given in 
Section 4.4.3.1-'* above . " . ^ - 

There were about 1, 800 TYC students inM975V and this number 
was assumed to increase linearly at the same fraction'Sil rate as state, 
* • officials estimated for the TDC l^nmate population. TDC population was • 
prpj^cted to increase by about 80%-o'ver the next 8 years, so TYC student 
poi5ulation was assumed to grow from 1,^835 to 3^280 over the same period. 

^ Because the TYC already has a batch automatic data processing 

papability, its addition to the state system could occur quite ^rapidly . 
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The technology penetration^ factor was therefore put at 0.5 iA:^ 1979, an<it^>- 
'1,0, meauiing full utilization , iij 1981 and thereafter. r 

TYC data processing personnel provid^e^^^^ .estimate .of Q-26 : 
transactions per student-day for ^expected ^traffic volume on ^an^ onr-line 
data system. This is ^equivalent to an avverage of oneo message per student 
every four days» Although.it seems^ tcjL be a high value, it is^robably 
appropriate vhen considering adminirstrative messages, as as . student 

records , 

As with all other data types, two messages were assumed 
per transaction to account for acknowledgments to data entries and* 
inquiries. .r * . * 

-^1. 4. 3*2. 2 Average Message Length , TYC average message lengths, are 
commuted identically to CBSCIS messages! Message types are weighted 
according to how frequently they are sent , and the results are summed 
for messages to the TYC headquarters, from the headquarters, and then 
in both directions/ * ; 

• ■ ■ • 

4.4,3.2-3 TYC Traffic Distribution . In 1979, TYC traffic was assigned 
completely to the . headquarters office since it wa^ felt that the system 
would be new arid experimental. IrT 19&1 anjj^ thereafter, one quarter 
of the traffic was. assigned to the_ headquarters office and to the Brownwood 
reception center, -and the remainder was prorated between the homes and 
jschoois according to the number of students in each. ' 

4.4.4' Other New Data Types 

.^4.4.4.1 State Judicial Information System , 

4 •4. 4 -1^1 Averafie Messs^s Per Day . Instead of being based on the 
number of transactions peH arrest as CCH/OBTS traffic is, or the number 
of transactions per persofi-day as is traffic in the CBSCIS and juvenile 
institutions,, SJIS. traffic is estimated based^^n the number of transactions 
per court disposition - including both criminal^^^ civil oases in the 
courts that handle .felonies and non-traffic misdemeanors*. The- algorithm 
for computing SJIS traffic is: / " ' 

SJIS traffic in average ; . . 

messages per day = Number 'of criminal and civil dispositions per 

r , year from courts that handle felonies 

^ ^ , and non-traffic misdemeanors 

- X Technology penetration factor . 

• • X Transactions per disposition 

X Messages per transaction 

. ' ■ ' • ' . ■ • ■ ^ ^" 

X . Time conversion factor from years to days 
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The growth in. court dispositions was assumed .to be linear 
in- Texas , and the annual increase was based op- the. growth rate for* 
.the-^past several years/ This was about-5? of''the'^1^75 dispositions 
in Tetjcas. This rate of growth was then extended* linearly* to^ 1 985- 

■ ^ ; ' The teclmology penetration factor was chosen to reflect tj^e U 
fact'-'that the SJIS system would likely ..be implemented first in one major 
metropi&litan area and then expanded into few other large, cities. This 
factor therefore reflects the. proportion of the population served by the 
SJIS system as it expands ft*om ^the first trial city to other areas of 
the state in Texas. - V . ^ ^ * 

^ (— Since all SJIS ^ase tracking, recard keeping, and calendar 
setting \f unctions are assumed to be confined to the local/ level, and the 
state-level traffic will be limited Jbo statistical reporting, the numben-/ 
of trahsactipns per disposition has. been taken 'as 1.0. This does not mean 
'that every case will be reported ^nce, but that the average volume will be 
at that 'level. ; ^ 

As with the other traffic types, each SJIS^ransaction gen-' 
erates a data^entry afid response, so two messages are generated per , 
tr^saction.^ "The time conversion factor assumes that there cire 250/ court- 
days per -^year . ^ • 

■ A,. ■ > ' « , 

4:4.4.1.2 "^Average' Message Length s, Since SJIS messages are statistical 
inputs, they are assumed to consist of a large amount of data sent -to 
the state data center followed by a^ brief acknowledgment. In Texasl, 
therefore, messages to the state data center are taken as one page \ 
in length ,- followed by only a few lin^s of acknowledgment. 

4.4.4.1.3 Distribution of SJIS Traffic . In Texas, because of the 
overlapping judicial districts and counties;, it is difficult to assign^ 
the volume of dispositions to a standard metropolitan area. For this 
reason, SJIS traffic was prorated according to the population in each 
of the standard metropolitan areas. In the first year of operation, 
traffic was assigned to the one experimental city. 

4.4.4.2^ State Data Conversion : " ^ . 



4.4.4.2.1 Average Messages Per Day . ^Texas has offices that convert 
the thousands of existing criminal histories to automatic records, and 
that enter current of fenders into , the 'files, since field 'users are ^ ■ 
not yet able to do^ so. In Texas the office is the Identification and' 
Criminal Records Division /of the Department of Public Safety in Austin.. 
Traffic from this, agency into the state criminal history files was 
taken as the current level . or a value that state- officials estimated 
would.be reached in the near future. The traffic, level was kept constant 
between the present and 1.985 because it was assumed that, as a gradual 
increase in criminal activity takes place, an increasing number of 
updates to the /records will be made directly from user terminals, thereby 
avoiding the data conversion process at the state criminal recdrds 

o . . 4-25 1 i r 
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agency. Texas provided current traffic levels- ^in numbers of transactions 
^ per dscy. ^i3 vaXue .can be multiplied by the number of messages per 
'.•.trs^^ctlonjio get tbe average niimber^of messages^ pex^ day, as was dona^^ 
wrth all neV data types, analyzed previously. ' - 

• . ■ . ' * * * • • . 

^•^^.4.4.2.2 Average Message Length . . Ayerage-mesjsage length f^om the 
many .terminals in the central sta.te facilities was likewise computed . ^ 
/ :jx2st as it was for the' other data types. E^ch) message 'type was weighted 
. by the fraction of^ the time it was sent'i and the resulting sum over 
^11 messages ^oingto -the state J*ilesv froi ^yifhe state files, and in 
both ^directions yielded' the average lengths in characters for each > 
direction. Most messages" from the crimirial records center to the state 
files are- data entries, and these were /taken. 'as a whole page of the 
terminal. ' Ackno-wledgments were assumeci to^be a few lines at most. 
If-, before updating an of fender 's 'file , an> operator desj,res to inquire 
whether the 9f*fender is. a new entry or a recidivist and already -in 
the files, this inquiry was assumed to be a few lines and -the response 
a major fract^ion of 'a page. No distribution of "this traffic to other 
state agencies is required since the only source is the group of terminals 
in the state criminal records agency. ^. . * 



r ' 
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SECTION 5 • . } ..^ 

COMBINATION OF NEW AND EXISTING DATA TYPES . ' * 

' .^The traffic projections for existing data types in Section 3, 
and. those for )3ew data types in Section 4 were developed under the r 
assumption that there were np information system hardware or software 
constraints to traffic\growth. In^both cases it was assumed that , computer 
capacities, were sufficient to handle as much ' traffic -as the users could 
generate. In this section, the traffic demands are added together and 
constraints are applied, to impose realistic limits to the volume of 
allowable traffi6 basied on the capacity of the central CMiputers pro- , 
cessing the criminal jiistice messages. 



Besides being; assumed to be unconstrained, the new and ex- 
isting data types were each computed assuming complete independence. For ^ 
instance, an assumption was made that the voliome of inquiries into the 
wan te^i-Hper sons files from a local law enforcement terminal did not affect 
the traffic into the CCH/OBTS files when these files are made readily 
available and -are in wide-spread use. In this case, the new CCH/OBTS 
traffic was assumed to be independent from the existing traffic into the 
wanted persons files. This assumption of independence also extended to 
other existing data types such as license plates and drivers and .to all 
the new data types from law enforcement, to courts, corrections, and 
parole ^aigencies. 

The assumption of independence between the data types allowed 
the projected traffic simply to be added together throughout the period of 
the study. This traffic sum was th^n the total traffic throughout the 
state, except in the cases in which the total sJKatewide traffic from new 
and Existing data types approached or exceeded Ibtiie capacities of the 
central computers. In this situation, the tot^ traffic level, was reduced 
slightly below the capacity limit as it approacl^fed saturation, an assumption 
was made that the computer capacity was increased significantly, and 
the traffic growth was then allowed to continue in an xinconstrained 
fashion. After the computer upgrade, new data traffic was even allowed 
to accelerate beyond its expected growth rate to include the traffic 
that was not. included during the period near saturation. 
■ ^ ■■ . ^ \ , ... ■ - 

This process of constraining traffic, growth as- it reaches the 
computer capacil^y is illustrated in Figure 5-1. Unconstrained projected 
traffic is computed "'for each 6-month period throughout the study. When 
the expected unconstrained traffic exceeds the computer-^capacity, it is 
reduced to 1 to 2J below the capacity limit. In the next 6-month period 
it is assumed that the computer installation has been upgraded 
significantly and presents no constraint tp traffic growth. In . the period , 
following the upgrade, the growth rate in baseline existing data typ^s 
.<lisplays the slow growth characteristic because of the newness of the - 
system. The new data types and existing data type traffic affected by 
system ^improvements- are allowed to grow at their expected unconstrained 
rate, and. an additional increment from these new data types and existing ^ 
traffic affected by system improvements is included in the period fol- 
lowing an upgrade. ^ ^ - . 




Figure 5-1. Total Statewide Traffic Growth Constrained by Computer Capacity 
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This additional increment ejgyals- the differenqe between the unconstraified 
traffic in the saturation period and the <*cons trained' traffic during that 
period, ' ^ " . 'n^ 

The details of this process of addiiig new data traffic to 
existing traffic are shown for all the 6-inonthjperiods of the study for 
Texas in Section 6. The aggregate totals foi>^exas are shown in 
summary form in the tables of Section 1. Table- 1-1 shows total criminal 
Justice information system traffic in Texas every 2 years between 1977 'and 
- 1985. Traffic volumes are given in both average messages per day and in 
peak characters per minute. The curves in -Figure 1-3 present the same 
traffic growth information of the table .in graphical form. / 




4" 
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SECTION 6 
TEXAS TRAFFIC MODELING^ 

This section presents -acre detailed informatio^ on the » 
traffic modeling and distribution techniques developed in Texas. Planners 
in Texas, will find this section useful as. it discusses details of our 
analysis that apply uniquely to their state. The general reader may 
find it interesting to observe the types of problems to be encountered 
when trying to apply the methodologies discussed in Sections 3 and 4 
to a particul^ state: Methodologies, data, and data analysis discussed 
in Sections 3'' and 4 will not be presented again in this section. Instead 
we will refer the reader to the appropriate* part of Section 3 or 4. 

6.1 EXISTING DATA TYPES 

6.1.1 Data^ Gathering T . ■ . - . ; 



In Section^ 3-2' there was a discussion in general terms 
of^ the ,data collection results. This section will present in further 
, detail the data collected from Texas in: response to the state level 
questionnaire arid the user agency questionnaire. Recall that copies 
of l:hese questionnaires are contained in Appendices A and B. Reader^s 
should interpret this data as the basic set of information required 
'to perform tl^ existing' data type analysis. ^ - . 

, : ■ Responses to the Texas state level questionnaire ..follow: 

^ Question 1 * . • ' 

, * - • ^ - ' >- \ 

Texas provided- us with a very complete response to Question 1 
which included descriptions^ of system configuration for every year from/ 
- 1971 'through' 1976 and reports on all changes made to the syst§*B during 
this period*. This detailed information hejlped us to precisely define past 
and present system configurations. . ' - 

, .. ^, , Parts ofvthe response describing- the • 1976 Texas Law 'En- 
forcement Telecbmmunicatf on . System (TLETS)^ are shown in Fig^^ res 6-1, 6-2, 
arid 6-3- ' Figzire 6-1 shows* the 75 baud communication line .configuration . 
The large '.dark circles represent switchers and are located in Garland /Dal las 
Austin and San Antonio. Figure 6-2 shows 110, 1,200 and 2,400 baud 
circuits. Note that the r^ajority of* users are" currently served by 
low-speed circuits. Figure 6-3 shows ail existing TLETS circuits. 



Er|c ' . ^2J. 



6-1 
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■ ^ "■ . . ■ _ , 

' - - jjjg Texas Departmerii of Public "Safe ty pirepares a report each 

quarter of the year .that includes any changes to the TLETS system that 
occurred ^ during the quarter . . These reports were made available to us 
, covering the period July 1971 J^hrough the present. We used them to 
- compile information preisented in Figure 6-4. Changes to user agencies 
served, circuits, data bases and switchers were recorded. This allowed' us 
to Identify past system changes that affected TLETS traffic levels. 

Question 2 - : . ■ ' ^ 

(• 

The second question was expanded to ask for information on the 
tptal number of system users, the average response time and t*ie number of 
records in data files. Table 6-r provided us with. this' information. 
Note the difference in response time between high-speed and low-speed line 
users. Also, most of the growth in the number of records in TCIC has been 
due to additions to the Corapute'rized Criminal History file. 

Question 'V ^ \^ ■ . . * 

' Until the beginning of 1976, TLETS traffic statistics* recorded 
only the number of messages sent^and received by each circuit. Traffic 
volumes were not given by message types and , for circuits serving more 
than one agency, th|^y did not record t^s^ffic to and ft'om each agency. "We 
did, however, use^ ttoese circuits statistics to det.ermine total TLETS 
trafric and the vcJlu^ae of traffic through switchers and into data bases.* 
These Stat i St icjs^ (an example month is shown in Figure 6-5) were available 
from October 1971 to December 1975./ 

A new management information statistics system was introduced 
in 1976* Figure 6-6 shows these sta'^istics for one user ; agency for July 
1976. The number of 'messages sent - rem user agencies into data bases and ' 
the number of responses received by the iiser agencies from data bases are 
shown. G-Codes are the general distribution messages and . the category 
"other" inclTides administrative messages /and messages into regional data 
bases. Average size represents message length in units of characters per 
message. However, currently, due to an error in software, message length 
calculations include only the "other" message types. This error is now - 
being corrected.'; The daily distribution of messages is also given. 
Similar statistics pages exist for all user agencies and data bases. 
Statistics are grouped according to Circuits and then by switqhers.' 
Aggregate statistics aire given for .e^ich switcher J * >v ^ 
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■ — ; Table "6-T. TLfelS "Past Data" Bases and' Number- of Users 





1971 


1 972 


1973 


1 974 


1975 o. 


1 y f 0. 


J. 

Number of Users 


135 


268 


310 


319 


V 

.419 ' . 




High-^Peed Circuits 


0 


2 


7 

if 

■ 31 


7 


■ 23 


28' > 


Low-Speed Circuits 


23 


25 


35 


^35 


34 ■ 


> 

Average System 
Response Time 




1 ^ UiXXX 




1 Q min 


1 0 min 


10* min 


. High-Speed Lines / 


0 • 


0 


15 sec 


15 sec. . 


30 sec 

V 


30 sec 


Low-Speed Lines " 


15 min 


15 min' 

1 


10 min 


10 min 


TO ?mm 

/ 


10 min 


Number of Records in 














• File Type 1 MVD 


9.1 M 


9.6 M 


10.1 M 


10.7 M 


11.1 M- 


T1.7 K 


. File Type' 2 TCIC 


0 


0 


392,244 


691,249 


"^1.2 M 


.'2.9 M 


^ ■ ' NCiC . 


0 . 


6 


obtain 


from another source 


- »LIDR 


0 


. 7. M M 


7-7 M 


8 M 


. 8". 3 M 


8.5 M 



*Our Drivers License file is currently growing at approximately 300,000 
per year.' ^ ' • ^ „ • - 

^ , — , ^ "" 
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.7/1^1 -Wl 

"T£»i«NALSA0O£0"^tt'lN$tfT"i 
TOI.TaM-2iOL$ 

aiCUITS . 23 CmCUITS INTO AUST,1N SWITCHK 

DATAaASfS. / 
2 7Shpi.LINESTOMVO-AUSTIN 

MCH£B -AUSTIN Oha.Y 



/ 

10/1/71-1^1/71 , ■ , ■ 

"T£llMlNAi;5'A00ED'iP0TKIiaL","U:"S±JSTOMS-i-HOUSTON; 
^ S.O. MAitLlN,P0FOIi£ST HILLS \ , 

T£RMINALS,OEL£TEO - 50 BAIRD, CHNTIWL TEXAS COLLEGE, 
'RANGERS WACO 

TOTAL TERMINALS" 241 LS 

CIRCUITS -NO CHANGE 

DATABASES -NO CHANGE _ ' 

SWITCHERS -NO CHANGE . 



' 1/1/72-3/31/72 

-TERMINALS ADDED - JRYAn'-PO, COLLEGE STATION- PO,- 
CAROWEll PO, CENTERVILLE PO, NAVASOTA PO, 
HEARNE PD, EDNA SO, PERRYTOWN SO, FORT. 
BUSS PMO, ARANSAS PASS PO, PORTIAND PO, 
NEW BOSTON PD; TAHOKA SO, LAREDO SO, I / 
STANTON SO ' ^ 

TOTAL TERMINALS- 276 LS ' ■ 

CIRCUITS- 85A1 CIRCUIT ADDED " 
PERMIAN BASIN CIRCUIT DIVIDED INTO TWO. 
DPS NORTH CIRCUIT DIVIDED INTO TWO 

• 25 LOW SPEED CIRCUITS 

2 HIGH SPEED CIRCUITS ' 

,DATA 'BASES - INTERFACE TO NCIC COMPLETE 
INTERFACE TO DRIVERS LICENSE RECORDS 

• COMPLETE 

SWITCHERS -NO CHANGE 

OTHER. TaETYPE TRAINING MANUAL 
COMPLETE 



TERMINALS ADDED -ANAHUAC SO.BAY CITY PO,,BAY CITY SO, 

BEILVILLESO, CLEVElAND PD, CONROE PO, CONROE SO, 

.OANCERFIELD SO, HUNTSVILLE PO, JACKSONVILLE PD, 

LAKE WORTH PO, OWNGE SO, NACOGDOCHES SO, 

MOT VEH THEH sCRICKAND VALLEY PD, SPRING VAUEY PO, 

SPUR PD, STEPHENVlUE PO, VILUCE PD .-WAXAHACfllE PD, 

WHARTONSO 

TERMINaIs DELETED^ STANTON $;0. ' 
TOTAL TERMINALS -3)4 LJ - 

ciRCuns / 

lGTA4,30GTJ0I9.306T5020,aOW SPEED) ' * 
30CD5«6,30GD554, 1GT524 (HIGH SPEED) ' 
-27lOWSPE£0 1^ST,|^ '0 WW SPEED ] 
■7 HIGH SPEED / ^"^'"^ 3 HIGH SPEED f 

DATA BASES. NO CHANGE . 

SWITCHERS. . 

DALAS REGIONAL SWITCHER OPERATING 
. 11-15-72 . ■ ■ , . . 



1/1/73 - 3/31/73 , 

TERMINALS ADDED -STRATFORD S.O., K0UNT2EE S.O., 
• MORTONS.O.,. CROWLEY PO, GONZALES S.O. ROSENBERG PD, 
SOUTHWKEPD 

TOT. TERM -3)1 iOHS / 
241 LS . 

f 

CIRCUITS » ' 

TCIC-1-GTA9 

CITY OF DALLAS COMPUTER: • 30GD546 
LOW SPEED MGT548' 

28 LOW SPEED 1 l" l-O* ^'^^ \ DALL^^S 

8 HIGH SPEED 1^^^'^ 4 HIGH SPEED! 

DATABASES 
'TCIC BEGINS OPERATION 
CITY OF DALLAS COMPUTER INTERFACE COMPLETED 

DALLAS COUNTY COMPUTER 
FORT WORTH arc COMPUTER ' 



4/)/73 -6/30/73 ' ' 

TERMINALS ADDED - PIERCE DPS, a PASO U. S, CUSTOMS, 
, MACISONVILLE S.0„ aCVIN PD, WOODWAY PD, 
MEREDIAN S.O., ODESSA S.O., EL PASO ORG, 
aiMEGL., VEGAS.O., PARKS AND WILDLIFE 

TOTi TERM -321,' 50 HS 
^ ^27ILS 

CIRCUITS -ADDED ■ ' 

IGTAU- PARKS AND WILDLIFE AUSTIN 

DISCONTINUED 

30GT538 ■ 

10GT202 , 

30GD566 

lUS 



^Jt^ I AUSTIN. 

DATA BASES -NO CHANGE- 
SWITCHERS -NO CHANGE 



J4HS 



DALLAS 



SWITCHERS -NO CHANGE 



-^»yttNAl^AOOE&-- f AlWElL $.0;; fMDERlCICSBUllO S.a., • - 
■ KaWlUE PO, NEDERLANO MID-COUNTY DISPATCH CTR, « 
BaLAIREPO , 

TOTAL TERMINALS- 280 LS' 

CIRCUITS -NEW LOW SPEED CIRCUIT 
26LOWSPEED 
2 HIGHSPEED 

DATAJASES-NOtHANGE 

.SWITCHERS -NO CHANGE ■ ' ' ■ . 

.. . „ •. : • . r. ■ ■ • 

• 

♦ 

•* . 

\ , 


,4 

\ 

7/1/7^-9/30/72 

•TERMINALS ADDED -U.-S.-CUsfOMS - SAN ANTONIO,: - " - 

EAST TEXAS STATE SEaRITY, PD COMMERCE (RO) 

TOTJERMINALS-283LS ... * ' " ' 

\ . ■ ■ . - 
CIRCUITS- • ■ r - ,■ 

2 600 bptUNESTOMVO -AUSTIN . • 
. 24 LOWSPEEO 

4 HIGHSPEED i 

OATABASES- 

■<»^: TWO 400 bpi LINES TO MVD- AUSTIN , ' ' 
SVmCHERS- NO CHANCE ' ^ s- 


7/1/73 - 9/30/73 

TERMINALS ADDED - ALAMO HCTS PD. UNIVERSAL CITY.PO, 
FLORESVILLE S.O., FLOYADADAS.O., aNADIANS.O., 
SAN ANTONIO FBI, JEFFERSON S.O. HUNTSVILLE CORRECTIONS, 
ASPERMONT S.O., SINTON PO, JOURDANTON S.O., 
AIRPORT (OALLAS/FT WORTH). RAYMONDVILLE S.O.; PHARR PD, ■ 
SINTON S.O ./INCOTERMS -n WORTH S.O., FORT WORTH PD, 
, ARLINGTON PD, GARLANO PD, MESCUITE PD, RICHARDSON PD 

terminals daeted - paint rock s.o. 

Term, converted (teletype — incoterm) 
grand prairie po, dallas pd. dallas s.o. 

TOT. terminals -3<'l 50 HS 
. 291 LS 

CIRCUITS 

30GT550 SAN ANTONIO FBI -AUSTIN 
MGDJ36 SAN ANTONIO SWIT. -AUSTIN 

•DELETED - 30 GT551 , 30GT5I8, 30GT5I9, 30 GT537 

• ^ Ifi} AUSTIN 'J 1 DALLAS jlJ } SAN ANTONIO ' , 

DATA BASES -NO CHANGE 
SWITCHERS - 

INTERfAa TO SAN ANTONIO SWITCHER - . 
(COMPLETED a/28/73) • •. " 


" I0/I/73-IZ/31/73 

TERMINALS ADDED' - 6REHAM S.O ., DALLAS FBI, LAKE JACICSON PD, 
W. UNIVERSITY PLACE PO, PARKS AND WILDLIFE-HOUS 
OLTONPD, aUTE PD, WAXAHACHIC PD, CORSICANAS.O., VERNON PD, 
SHERMAN S.O., MARLIN PD, INGLESIDE PO/INCOTERmS -COLLEYVILLE PD, 
DALLAS-FT WORTH AIRPORT, DENTON S.O., DALLAS S.O. No. 2, . 
RICHM0NbS.0.,ANAHUACS.0.,DuCANViaE1>D, DECATUR, S.O., : • 
DALLAS PD No. 2, DALLAS PO No. 3, WEATHERfORO PD. DALLAS SiD. No, 3, 
PARIS S.O., FRISCO PD, UNIV. PKPD. WHITE SETTLEMENT PD; ROCKWALL PD, 
LIBERTY PD, SILSBEE PD/CONVERSlON (TELETYPE— INCO) RICHLAND HILLS PD, 
EULESS PD, HALTOM CITY PO, FARMERS BRANCjtfD, N. RICHLAND HILLS PD, 
HURST PD, QEBURN PD, McKINNEY PD, IRVING PD, BEAUMONT PD, 
BEAUMONT S.O., NEDERLAND PD, DENTON PD, LEWISVILLE PD. 
STEPHENVIILE PD, PWNO PD, TEXARKANA S.O., GREENVILLE PO,W^AHACHIE 5.O., 
FOREST HILLS PD, SULFER SPRINGS PO, TERREL PD, TEXARKANA PO,PARI?PD, 
K0UNT2E S.O.,PORTARTHERP0' 

DELETED 

ARLINGTON PD, FT. WORTH S.O., RICHARDSON PD, MESQUITEPD, 
CLARKSVILLE PO. CARRaLTON PD 

TOT.TERM.368 63 HS " 
, 305LS ■ , 

■ ■ CIRCUJTS 

IGTAIS DPS/AUSTIN 

30GT553 PKSANOmDLIFE -HOUSTON 

^5^5 [AUSTIN '5hs) DALLAS SAN ANTONIO 

DATA BASES -NO CHANGE IS ■ LOW SPEED > 

HS - HIGH SPEED \ 

SWITCHERS -NO CHANGE ■ \^ 



Figure 6-^. Texas- Past Inproveoenta to Connaunicatlon Systco * 
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)/l/74 -3/31/74 

TEKMtNAlSAODEO-SlAUOOK PO, U PORTE PO, HEAAPSTEAD S.O./ 
fa AUSTIN No. 2, COIUAWJS 5,0.. BONMAMPO, £Nt^lSPD/ 
IINCOTEHMS) D£SOTO PO, SURUSON PO, FORTWORTH/DALIAS 

. TUNPIKE/CONVERSION aEL£TYP€— INCO) ORANGE PD 



niMtNALS DOETED - GARLAND PO 



TOT. TERM ■ 377 



CItCUlT 
. IGDA134 



63 ns 

314 LS 



4/1/74-^30/74 

TERMINALS ADOED - S. HOuyON PD, LANCASTER PO, 
ADDISON PD. DONNA PDJ FRiENOwOOD PD. 
TOMftALL PO, EL PASO FBI, MERCEDES PO, HILOAGO PD 

hi. * 

TERMINALS DaETEO - FORT WORTH PO, FORT WORTH PD 
(RO)^ VAN HORN S,0. 



TOT. TERM. -383 63 HS 
320 LS 



OOETED -MGT543, 30GD575 ' 

; SiSH^IN/J^ 5(J}.SAN ANTONIO 

DATABASES 

NLETS * COMPUTER JO<OMPUnR INTERFACE * 
CITY CF HOUSTON COMPUTER 

SWITCHERS - NO CHANGE f ' ' , 



4/1/73-6/30/75 

TERMINALS ADDED - EASTUND PD, INGLESlOE PO, KATY PD, 
^'-HUMBLE PO, HOUSTON S.O. WARRANT SERVICE, 
GEORGE WEST S.O., GILMER S.O,, ROBY S.O. 

OELETEO - DPSTUANPIKE, CISCO PO, 
• LAKE CHARLES, LOUISIANA S.O; \ 

TOT. TERM. -403 ; ^ HS 

' 340 LS . 

OROJITS - NO CHANGE 

DATA EASES 

WICHITA FALLS REG. DATA BASE - OPERATIONAL 

SWITCHERS - 

NOCHANGE - 



CIRCUITS -30CD575 . ; 

u n is 1 ^^^^ S is I ^ ^^ONIO 

DATABASES ' * 

. SAN ANTONIO COMP? 

SWITCHERS - DALLAS SWITCHER MOVED TO 

OPS REGIONAL HEADQUARTEJISCMAY 3IJ974) 



7/1/75-9/30/75 



TERMINALS ADDED -THP FORT WORTH DISlOFFICE, HITCHCOCK PO, 
SPEARMAN PO, DALLAS IRS REG. OFFICE, DfS - AUSTIN RADIO RM, 
(CONV. L.S.^HS) DPS*AUSTIN COMM^CTR*, DPS-AUSTIN I.C.R., 
OPS BRYAN, DPS WACO, OPS DAL /GAR., DPS-TYLER,DPS WICHITA FAU 
OPS AMARlLtO, DPS LUBBOCK, OPS ABJLINE, OPS-MIDLAND. 

0 OPS a PASO, OPS SAN ANOaO , dps OZONA, dps SAN ANTONIO, 
OPS CORPUS CHRISTIE, DPS HARLINCEN, DPS HOUSTON, DPS BEAUMONT 

TOT. TERM -409 81 HS 
. 328LS 

CIRCUITS - (iOO bpi r 

,1004072 (A.24), lGO4073(A-25), 1GD4074(A-40), 
XGD62I(A-(I), 30GD628(A^) XG0623(A^), 
30GD624(A-44), 30GD625(A-45)'IOGO(D-I8), 
100070(0.-19), 

J 10 bpi ' * ^ 

' XGT557(A-27), 30GT55«A-28) 

XGTS59(A-29) FORM. GT5020, XGT56O(A-30) FORM. GT5019 

2400 bp» 

2DF081(A-34] HARRIS COUN^OMP; XGD637(A^) 
DALLAS SWlT.;l0FtSj61 (0-26). . ^ . 

75bfH ■ ^ 
10GT2l5{0-2), 10GT2l6(O-a), 10GT2l7(O-4) ^- 

. - .. ]2ooi|w. . 

■ 1G0529{A.37);* 1G0528(A'C8) (BOTH UPGRADED'- 600 bpi).- , . . . ; 

DEUTEO - IGTA009, IGT-a016, XGT532 " " 

DATA BASES *MVD LINES UPGRADED 600-1200 bpi ' 
SWITCHER - 

1) A-SWiT'i NOVA 1200 REPLACES NOVA 800. 

2) 2nd LINE BETWEEN AUSTIN-OALLAS/GARLANOSWIT , 

3) 10 1200 bfxLtNE INTERFACES ON A-SWIT. AND 
3-ON DALLAS/GARLAND SWITJ TO ACCOM 

20 DATA'SPEEO 40 TERMS, ^ 

4) 23 TELETYPE TERM, TRANS FROM A-SWIT. TO DAUAS/ 
GARLAND SWIT. 

5) SECOND MICRO INTERFACE INSTALLED IN A-SWIT 
FORTCIC 
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7/l/74.»/3a/74 

TEKMINALS AOOCD • HOUSTON FBI. atFTON PO, 

IOE«N£ S.O. . ICAjINESCirf S.O.. J£K£Y VlllAGE PO; 
ANGIETON RD , ii PASO DROC ENF . AGN , 
AUSTIN OPS - SAFETY Rf SP, OROSBECK PD 

oanco - NEW BOSTON Po'oROAN. aiM£ ca. unit - a paso 

TOT. TERM. -390 63 HS 
327 LS 

CttCUTS-NOCHANCf 

DATA BASES -NO CHANGE . 

SWiTCHERS -COR£ SIZE Of AUSTIN SWITCHEI 
EXPANDED FROM 32K TO 62K. ALLOWS 
FOIMAT HASmO OR Oa UP ON ALL TYPES 
OF INQUIRY FOWAATS TO DATA BASES 



10/1/75 -t2/3l 75 

[ERMtNAL ADDED * SOUTHSlDE PLACE PO (LS), 
HIGHLAND PARK PO (HS), NAT6 DALLAS (HS) 

)aETED -SOnOOWN PD. MASON S.O. 

'OT, TERM. -410 «3MS 
• 327LS 

:IRCUITS . 

ADDED 10GDd03 DALLAS/GARIanD 1200 bpt 
)ATA BASES -NO CHANGE 
WITCHER- NO CHANGE 



10/1/74- 1 V3 1/74 

TERMINALS ADDED - FORT SAM HOUSTON PMO, 
CRYSTAL CITY PD, GOLIAD $.0., 

TOT. TERM -393 63 HS 
330LS 

CIRCUITS- NO CHANCE 
DATA BASES -NO CHANGE 
SWITCHERS -NO CHANGE 



1/1/75-3/01/73 

TERMINALS ADDED - SAN OlEGO S.O.. WEBSTER PO, 
LEAGUE CITY PD, SMU SECURITY PaiCE, 
NOLANVILLE PD 



TOTAL TERMINALS -398 



63 HS 
335 LS 



CIRCUITS - 



SLS 
TIHS 



DALLAS 



6LS) 
2 HS| 



SAN ANTONIO 



I/I/76-V31/76 

TERMINALS ADDED -LOW SPEED 

LEON VAUEY PO, ROCKPORT S.O., 
■ CONVERSION HIGH SPEED (ICC 40*) 
OPS DALLAS/GaRUND, DPS SURPHUR SPRINGS, DPS SHERMAN, 
DPS TEXARKANA.4)PS CHILDRESS, DPS MINERAL WERS, 
DPS AUSTIN NARCOTICS SVC„ DPS AUSTIN ICR No.2,DP5 PIERCE, 
DPS PECOS, DPS LAMPASAS, DPS LUFKIN, DPS VICTORIA, 
DPS ICERRVILLE, DPS DEL RIO 



TOT. TERM, -412 



98 HS 
314 LS 



CIRCUITS 

. 30GD674 AUSTIN 1200 bpi 
.TGD4137 AUSTIN 1200 bpi ,/ 
IG04I3S AUSTIN 2400 bpi 

DATABASE- 

' SECOND 2400 bpiUNE TO TClC 
LIDR LINES UPGRADED -600 bps - 
CITY OF AUSTIN 

SWITCHER -NO CHANGE 



T200bp* 



DATA BASES - 

TARRANT COUNTY REG. DATA BASE BEGINS , 
OPERATIONS. ■ . - 
WICHITA FALLS R£G. DATA BASE - BEGINS OPERATIONS 
BUT LOW TRAFFIC VOLUME DUE TO PROBLEMS, 
HARRIS COUNTY COMPUTER • 

SWITCHERS - SIX NEW REGIONAL INTERSTATE ■ 
HIGHWAY GROUP COOES AVAIL. FOR AU TEUTYPE 
USERS. NEW GENERAL WANTED PERSONS SUMMARY 
NOW IN EFFECT 



4/1/76 .V30/76 

TERMINALS ADDED -LOW SPEED ' ^ 

GALENA PK PO, HARRIS COUNTY OCU. LIBERTY S.O.. 
JACINTO CITY PD. HUNTSVIUE S.O.,. GATESVILLE PD, 
HARKER HGTS PO, LAMPASAS'S.O., WINNS80R0 PO, 
50UTHIAI5E PO, GRAPEVINE PO, BEDFORD PO - , 

HIGH SPEED -DEA^-DALLASn , ' , 

OaETED -EL OOREOO S.O., STERLING cItY S;0., 
SPEARMAN PD ■. 

TOT. TERM. -421 lOSHS^ ' ^ 
316LS 

circuits 

OaETEO (ALL BEEN CONV.TO HSL) 
XGT545 
30GTJ26 ' 
• IGT309 ^ ■ 

DATA BASE -NO CHANGE y 

SWITCHER -NO CHANGE 



LEGEND: LS- LOW SPEED 
HS' HIGH SPEED 



Figure 6-4. . Texas. Past Improvements to; Communication System 
•^9Q ■ (Continuation 1) . : ... 
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Question 4 



The -TCI C manual and example drivers license and; vehicle 
registration formats were used to determine average .message length. Tabl 
6-2 shows the average message length results. Combining these message 
lengths with the distribution of traffic by message type allows us to ^ 
calculate an overall average message. length of 110 characters per message 



Question 5 



Question 6 



No information availabf^. ^ 



Messages are automatically forwarded from the Austin switcher 
to the NCIC .data base in Washington, D.C. ' . 

Question 7 ^ 



Three planned upgrades mentioned'' were : 



(.1 ) \ A substantial' increase in the numbfer of Computerized 
Criminal History records • 

C2) The expected upgrade of about 300 low speed J^erminals 

(75 bps) to high-speed CRT terminals (12)^ bps) 
. . \ \ ^ 

(3) 'A 20% increase of new users. * 



* Table 6-2. 



Texas Average Message Lengths 
(Charadters ■ per Message) 



. Message Type 


In ./^ . • ■ ' 


Out 


TCIC 


48 


. ,86 


:LlbR ' ^ 


35 


'300 


MVD 


50 


175 


Adm ' 


500, . 


. 500 


NLETS-Adm 


370 


250 


NLETS-Data Base 


•100 .' 


290 


'NCIC 


50 


90 



K 
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W5ER SURVEY _ _ ^ \ 

Approximately 270 of the TL^TS user agencies resppnded to our 
user surveys . Results from- these responses are now presented . 

- r 

Traffic Statistics 

Traffic statistics obtained from user agencies agreed well 
'with traffi<j^-statistics provided by the state. One statistic of interest 
obtained from the user survey was a measure of the peak-to-average traffic 
ratio at each terminal. The average peak- to-average ratio over all 
■ , reporting terminals was 2.33 and the ratio ranged from 8 to close to 1.25. 

■ , • -^^ 

Response Time ... 

h ' ' . ^ ' • , . 5 

Acceptable response times were of interest .to us because of 
the impact response time has on system design. Figure 6-7 shows the 
results of the. responses by user agencies^ in the acceptable response time 
question.^ Figure 6-7 is a frequency digram" showing the .number of 
responses falling within acceptable response t^me, ranges. For example, 18 
agencies indicated an acceptable average response time of 10 sec or less. 
The two most frequently chosen times. were 30 and 60 sec. The ^ range was 
from 2 sec all the way- to 300 sec with the m^an being 52 sec. 'Most 

• agencies reported the acceptable response time to be very close to the ' 
existing response time. , 

User Agency Characteristics . ■ \ ^ ' ^ - 

■ ■ . -\. 

Because not all us^r agencies returned their surveys, other 
soui^ces were identified fetf^btain p>opulatdon, ipersonnel and crime^'rate 
, statistics.; The primary source daXa. was a*- listing of uniform crime 
reports by county (Figure 6-8). EacbT^^^^y is broken out by incor- . • 
per a ted. and unincorporated '^eas and st^istics are presented on popu- 
lation arid the 'FBI ' s ^even index crimes. An example, shown in 
Figure 6-3; is Cameron County. There are^ five cities in Cameron County: - 
Brownsville,' Harlingen, San Benito, La Feria and Port Isabel. The 
population and number of index crimes occurring in each of these cities is 
presented as well as totals for ttie incorporated, areas. The next line 
shows population and incidence of crime for the unincorporated' area of the - 
County. The unincorporated are^s are served by the Sheriff Departments. 
Flriaily ttie total County population and incidence of crime statistics are 
presented. These statistics were available for all counties in Texas.,'' 

Additional personnel data were obtained from the uniform crime 

* reports issued annually' by the FBI entitled Crime in the United States. 
' Under the Police Etaployee Data section, tables are included showing the * 

number of full-time^ police department employees in cities . 25, OOO^and over, 
V) iri population and in cities 25,000 and under in population. _ 
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REPORTED MEAN ACCEPTABLE RESPONSE TIME -- 52 



sec 



21 
TO 
30 



31 
TO 
40 



41 
TO 
50 



51 
TO 
60- 



61 

TO 

90 



ACCEPTABLE RESPONSE TIME, sec 



91 
TO 
120 



121 
TO 



181 
TO 
240 



241 
TO 
300 



Figure 6-7. , Acceptable Response Xine 



'.CiTY 
BURNET ^ 

, LOCKHART' 
• .LULINC 
/ CALDWELL ' 

fORT LAVACA 
. CALHOUN. ' 

CALLAHAN 



BROWNSVILLE 
HARLINGEN ' 
SAN BENITO • 



LAFERU^ 
PORT ISABEL 



COUNTY TOTAL' 15,133?. 239 



POP INDEX , MURD ) MANS,' RAPr ROBE ' mT'; '.BURG LARC AUTOS 

■L 
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Figure' 6-8.' Texas Dnifora Crime Eeportf 
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6.1.2 Analysis Methodology Applied to. Traffic Statist4.qs 

Two different types of statistics were used in Texas to 
determine total system traffic . Fir st , recall that prior to 1976, only 
message volumes by circuit were* available/ These circuit statistics 
provided information on the number of communication messages sent and ■ 
received by each circuit. Since Bach communication message is' sent and 
received, thelSe statistics double oounted commtinication messages* 

After 1976, the-, number of messages was broken out . by user 
:agency and message type (Figure 6-6) . . Different message types were 
counted, as follows: 



(1.) Messages into Texas .State Data Bases - TCIC, MVD, LI 



Each user agency sending a message into these data bases 
has one message recorded in the sent row and yihen the 
response returns has one message recorded in the receive 
row. In addition, each of the -data bases has a message 
recorded in^the receivie row. when it receives a message 
from a ugefe'agency and a message recorded in the send 
-row when it responds^ T^s leads to double coxuiting of 
theise data base messages, .--c*. 




(2'> -^Messages; XQto^ NGIC 



* -^ . Ea<2h time a response ^s received from NCIC a inessage is 
•/recorded .as being received by a user agency and sent by 
. /the NCIC computer • There is/nb double countl^ng - of NCIC 
■ messages ^" ' - \ ■ ; - ' . . ^ 

(3) - Me^s sages into JJLETS 

v All messages sent by user agencies or computers into - 
NLETS are recorded as being sent by the agency and 
received by NLETS while messages sent by NLETS. are 
recorded as being sent by NLETS and received by a 
user agency. NLETS messages are. double counted. 

(^) G>-Code: messages \ ' ' - ^ 

When an ^agency wants to send a message to many or ^all 
'other agencies, the message travels to the appropriate 
' DPS terminal (Austin j Garland/Dallas, or San Antonio). 
The message is recorded as. bei^g sent by the agency and 
also being sent by the DPS. send terminal. . Each*message. 
sent by the. DPS ■ send terminal is received by many/user 
.agencies and, each. of . these receiving terminals records 
. a message being received . Thus, .send messages are 
double- counted but receive message's are not.. ■ 
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(5) Other- messages ; 



' These are administrative messages, from one user agency 
to another . Each- other message is recorded as being 
\ sent by one ageticy and received by another. Thus, there 

"is double counting or these messages. ^ * 

■ ■• • \ , . . • . ' ' • • •• - ■ - 

' A set of these user agency statistics is given for- all users, * 

^ data bases, and switchers directly connected to the Austin switcher and 
for all users and switchers directly connected to the Dallas switcher. The 
third switcher, located in. San Antonio, is not operated by the Department 
of Public Safety and thus does not have similar detailed traffic . 
statistics. However., looking at thjs set of Austin switcher statistics, 
the Dallas switcher -and the San. Antonio switcher are included as user 
agericries. Thus all, traffic coming from terminals tied directly into, the 
Dallas;, or San Antonio switcher into the Austin iswitcher is included in i:he 
^ set of Austin, switcher sta4;istics.. Thi^ includes all messages into Texas 

" state* ^jdata bases ,^ messages into. NCIC and " NLETS, and a fraction, of the' -G- 
Code messages* Those messages hot^included are . the intra-*switchejp 

■^messages of the Dallas and San . Antonio switchers • These include} admin- 
UstrStiye me;ssag;es between Dallas xisers or. San Antonio users.-, ' queries 
by ; Dallas .users into the Dallas regional data -bases , and G-Code messages 
■ between, one' Dallas xjser and only other Dallas uisers aind - between one San / 
Antonio user , and o'nly other San Antonio users-. Since 5ta:tistics were ' 

•available ..from the Dallas, switcher , these: intra- switchei? message columns 
\were available for Dallas. San Antonio intra-circuit statistics were 

obtained fl?om the San Antonio Police Department. Figure" 6-9 shows the 
^ flow of mjessages ayer^ t^e TLETS system in June 1976. Message flows - * 
shown with solid arrows are to and from data bases whiie dashed arrows - 

^signify G-Code or administrative messages. ^All data base messages are 

•into state or national files except fpr {1 ,200 messages from Dallas . 
terminalis into the regional Dallas datarbases . -and- 3,9 responses from . .: 

"the regional data bases ^ba6k to Dallas terj&inals. Terminals shown -to . 
the right of the Dallas' data base an^ San Antonio data base are- part 
of regional or local systems. The terminals . and commxjnicatipn lines 
serving ^ these ag*encies are not part of the state TLETS system. Hovever, 
traf f ic . fi?om these terminals is reformatted by regional "computers and 
sent into the state system. 

Administrative traffic is shown" between Dallas Terminals and' 
other \DaIlas Terminals, between Austin Terminals and other Austin 
Terminals, between San Antonio Terminals and , other San Antonio; Terminals., 
between Dallas Terminals and Austin Terminals arid between San Antonio 
Terminals and Austin Terminals. We show that there are many more G-Code 
messages from switchers to users than from users to switchers . 

- "* "" ' ' . . ' ■ ' ' " . " ' • ' ' 

Using the ab pv-e- inter pre tatioris of the Texas traffic ' 
statistics we were able to , establish past traffic growth patterns from- 
1971 to the' present, Tirfiich ..was :used to establish Texas baseline growth. . • 
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, Figure 6-9. . TLETS Message Flow, June 1976,' Average Messages per Day 
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6* 1.3 Peak/Average Traffic Ratio < 

Recall that the peak- to- average ratio is the ratio of traffic 
volumes during the peak hour and average traffic volumes • We use the 
computer's- peak/ average ratio^^to describe traffic variations of the entire 
system (see Section 3.3-^). ^ 

- In Texas one average peak/ average ratio was used for all state 

fdata. bases. Traffic into state data bases was 4,522 messages per hour 
during the busiest hpur of July 1976 and averaged 2,565 messages per hour 
in the same month. The peak/ average ratio is. . . 



4,522 - ^ - 

= 1,76 

?,565 . 

> ■ ..^ • , ^ •' ■ 

To insure that we would not underestimate traffic , a peak-to-average value 
of two was used in Texas.- ^ 

■ .6. 1.4 Traffic- Growth Modeling 

6^T:4.1 Past Traffic Growth . After interpreting the Texas traffic' 

statistics we were, able to construct, the curve of past Jgrxjwth in commimi- 
cation messages which, is shown in Figure ' 6-10. The curve shows a pattern 
of continuing growth. 
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The sharp increase in traffic that occurred between April and July of - 1973 
was caused by the addition of the'TCIC data base* , In our analysis of past 
growth we only go back as far as. 1973. Our Justification is that prior to 
.1973 -the TLETS system was so much different than in later years that . 
comparisons would be inappropriate. - 

6.1.4.2 System Improvements , . A porti-on of past traffic growth can : ' / 

be related directly to system improvements. Past improvements were: 

■ ■ ' , -r- ■■ "■• ■ 

(1) Addition of new system users. " ' 

- (2) Addition, of new data files 

- ■ . . . . t 

(3) "Substitution of low-speed communication lines with 
high-speed lines and new terminal equipment. 

C4 ) > Implementation of loca^ and/regional information 
^ ■ ^ systems. f • • • 

' . • • -I- " . ' ^ 

BetVeen January 1,"'1973, and the present, there have been 106 
new agencies joining the TLETS system. 

- .Table 6-3 ^shows the increases in traffic caused by the 

addition . of ' new terminals which are all serving law -enforcement agencies. 
Tne fact that significant traffic increases were occurring in 1976^ due 
to new agencies suggests that not all potential law enforcement agencies ' 
are subscribers to the TLETS system. 

There were three periods in Texas vrtien lines- were upgraded 
from low 'speed to high-speed. The first occurred in October 1973 when 60 
agencies were provided with high-speed service. The benefitting agencies 
were Police Departments and Sheriff Offices, and the estimated resultant 
traffic increase was 3,700 messages per day. The second upgrade began in ; - 
July 1975. Twenty. Department pf Public Safety 'Offices were - provided with 
high-speed lines leadii^g to an /increase in traffic of 3>900 messages per . 
day . Finally . in January 1976 15 additional Department of Public Safety 
Offices were given high-speed lines. The accompanying traffic increase 
was 2, 550. ciessages . per day. . 

. The addition of- the TCIC. data base in July 19 a major 

impact on traffic which was discussed in Section 3*^*3-1- 

i . " ' " ■ . ! " . ' ■ - ' . ■ 

Finally, the implementation of local and regional systems 
caused an increase in traffic. Small increases in traffic were identified 
from''' the -city of Houston, Harris County, Wichita Falls and. Tarrant County. 
All together these increases totaled 1,650 messages/day.'- 
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Table 6-3- Texas New Agency Traffic Impact . 



Time Period / Total Traffic Increase 



January 73 - February 7^ 
: February 74 - February '75 


5022 


% 


2023, 




February 75 - Present/ 


4081 




■■ * ■ ' /' ' ' ■ 
Total ' • 


11,126 







. Table 6— 4 summarizes the effects on traffic— of improvements 
to the commuhica'tion system. The impact during each 3-month period caused 
by all system improvements i^s shown in the right*hand column. Note that 
-the largest increase occurs in late 1973 because of the addition of the 
TCIC data base* Substantial increases are also indicated in the third 
quarter of 1 975 and ^ther f ir st quarter of 1976 due to the conversion of 
low— speed lines to high-speed lin^s. 

- To obtain baseline growth we subtract- out ^1 past traffic 
increases caused by system ^improvements . JEigure 6—11 shows graphically 
this, subtraction process. .The top line represents total ^TLETS traffic 
averaged over 3-month periods . The next line down xs^TL^TS traffic 
with increases due to the addition^ of new terminals subtracted out. 
Successive lower lines represent ttie subtracting put of traffic caused 
by implementation of regional systems, the addition of the" TCIC data 
base and high-speed lines. . ^ - ' \. 



6.1.4.3 Traffi c Proieotions . /The baseline growth curve developed 

in the previous sets tion" is iised^ ^^^^ baseline traffic- 

We have shown that , in the pastV baseline growth displayed" an S-shaped 
curve with growth being slow before and after system " upgrades and linear 
between- these periods. In order to predict future traffic growth we 
must make assumptions regarding actions to be taken by Texas decision 
makers in upgrading communication capacity. Conversations with Texas 
planners led us to the assumption that it is not likely that the state 
will increase capacity before saturation effects begin to occur. However, 
once these effects become -evident, funding * necessary for increasing 
capacity , will be obtained rapidly. \. 
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Ipril-June, 1976 



New 
Terminals 


High-Speed • 
Lines 


. Data Bases ; 


• Regional 
. Data Bases 


Total 


. 

817 . 


■ 0. 
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Texas baseline /growth displays less of--. ^a^ cXirve 
than other states because the distributed nature^^f the, TLETS system 
(see- Section 3«4-4). However-, we can identify periods of constrained 
and unconstrained growth. Figure 6-12 shows the Texas baseline growth 
data points. Lines are fit to the data points , of the unconstrained 
growth period of January' 1974 through March 1975 and the slow growth 
period ot April 1975 through December 1975. The slow growth period 
line has a slope of 2, 120 messages/3-month period which is interpreted 
as an .increase of. 2, lOp • messages per day each 3-manth pe/*iod* - When - ^* 
projecting- tr^36£ic growth after an .upgrade, we will assume an increase 
;^.of Af260 messages per day during, the 6-month period after the upgrade. 

V The "best fit" regression line during the unconstrained growth 

period has a slope of 3,840 messages/3-morith period. Thus during periods 
of unconstrained growth we will project average .dSily. traffic 'Increases of 
7,700 messages per 'day each 6-mcnth period. . * 

• ysing these lin^r expressions .we can project baseline traffic 
between January, and June of 1-976. TheMine drawn in Figure 6-12 during 
this^ .time period' represents the 'projection. Jlotice tfiat we project a 
trarf ic level of - 54 , 980 messages per day during April-June 197-6 while the 
actual value is 54, 6OO' messages per day. 

•In addition to increases in. traffic volumes caused by baseline 
growth there Kill |fe increases caused by -communication system, 
improvements. In Te^^s, fiye; areas of "improvement were identified: * 
•addition of new users, conversion to /high-speed lines , regional infor- 
mation-systems, mobile digital terminals, and NCIC access- ^ ' * 

Texas plans to offer a high^-speed link to any law enforcement 
agency in ^the state within the next year. The agency must : pay for the 
coimunica£i6n terminal however the state. will pay for the communication . • 
line. The state expects all current system users to remain users and they 
also expect many -new agencies to join. We assumed that* any law 
enforcement agency currently without a TLETS terminal and which serves a 
pbpuiatipn.of 5,000 or more, people will join. There are 133 sucli agencies 
in Texas- A user characteristic data base was constructed "foi^ these .1^3 
agencies containing information on population served, number of personnel , 
crime rate , and agency type. The expressions shown for Texas in Table 
3-7 were then used ''to^ estimate traffic' from these' potential, new us.ers.. 
We- projected 7, 30a messages per day ^ from the- new system userss. 

The conversion to all .high-speed lines is expected -to t)e " ; ~ " 
completed by late 1977* ' In the past, when agencies. in Texas have been " ^ . 
provided with .high-speed lines, a 50? increase in traffic was obserVgd.^ 
Assuming this rate of increase continues in the future , an inorease of 
31,300 messages per day will be caused by the high-speed iinj^^pgrade • 
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Regional infomiation 'systems have historically increased 
traffic into a state telecommunication system.-* To determine the status 
• of such systems and their potential impact on future traffic we con- 
ducted a telephone survey of all existing and planned regional systems 
in Texas. We asked the following questions: 

-4 

' ' ■ • *• 

(1) - Is your system an exi:s,ting one or just in the planning 
stages.?* • 

^ ' ' (2) What types of criminal justice agencies are served by 
- your agency? 

(3) What ^ type of data files do you maintain? 

(4) Which particular agencies does your system serve?* 

(5) How many terminals tie into- your system? 

(6) Are messages automatically, forwarded from your system to 
TLETS? . 

(7) Do you allow access to your data files by the general 
TLETS user? ' 

■ . < (8)' Other ' ' . ^ ^ 

.What are your future plans? 

Any other comments? 

Refsponses were obtained . from. 12 of the 13 regional systems and are shown 
in Figure 6-1 3. ^ " '\ 

In regard to traffic increases caused by regional- information 
centers, we fdreeast increases from El Paso, Waco/arid Garland when they 
become fully operational. ' Increases were -also predicted from Houston ' 
because 130 new terminals ai^e being added, and Tarrant County because they 
are allowing access to their data. file by all PoLice Departments in — 
Tarrant County. The total increase by 1985 will be 11,000 messages per 
day. . I 

. J ■ ■ ■ ■ . ■ 

Currently, there are no. law's enforcement agencies in Texas ' 
equipped with' mobile digital terminals. In estimating their future 
implementation schedule, we talked with police department planners and; MDT 
vendors. We concluded that by 1985, MDTs. would be implemented in Dallas , 
ilouston and San-;'Antoni6 but nqt in smaller departments. This correspohds 
to between 1,000 and -1,500 MDT units by 1985 and will result in an 
increase in traffic of 23,000 messages per day. . ■ : " 

; - * The topic of the one port, per' state NCIC requirement^ was. q 
discussed In^ Section 'S'.Jl. ^^. 2 with the increase in TLE<rs traffic being . 
1.3", 800 messages "per day, ' . •:' 
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In this section we have presented the baseline rate of traffic 
increaSe^^ and increases diie to system improvements. After discussing- 
growth in traffic due to new data types in Section 6.2 we will use the 
increases of this section and combine them with the new data type 
projections to give total future Texas traffic growth in Section 6.3. 

6.2 NEW DATA TYPES ^ " ' 

Tables 6-5 through 6-26 present. the projected new data 
traffic volumes in Texas for 1977 through 1985. Traffic volumes are shown 
in average messages per day and in peak characters per minute. Traffic 
volumes of each .type of new data are displayed separately. The total 
traffic from new data in average messages per day is shown in tabular 
form in Table '6-25, and in graphical form in Figure 1-2. 



Table 6-5 is a guide to. the tables describing the Texas new 
data type traffic projections. In addition to summarising- the contents of 
each table, ' it lista^ the sections in this report which explain the ^ 
derivation of^ the traffic volumes. . / . 

Table 6-5. Guide to Texas Criminai>;Just ice Information^ System 
. • ' ' New Da-ta Type Traffic Projections with 

Reference to Methodology 



Table Description of 

Number Topic " Methodplogy 

6-6 Conputation of -Average Messages per Day for .' 4.4.2.1.1 

Texas CCH/OBTS Use' . . . ^ . ' ' 

6-7.. Texas Law Enforcement • CCH/OBTS Average Message 4.4.2.1.2 . 

Length ' Computation for . 1977 and 1979 " [. , ' 

6-8 . . Texas • Law Enforcement CCH/OBTS Average Message 4,4.2.1.2 
Length Computation for 1 98 1 through I985 ^ 

6-9 ^ Average Message Length Computations for Texas- ' 4.4.2.1.2 
Court, Corrections and Parole^ Use of CCH/OBTS 
Files . - ' ■ ■ - ■ V 

' . / ; ■ ' ^ \ ' ' ■ " > 

6-lD Statewide Texa^ CCH/OBTS Traffic to -and from ' • 4.4.2. ■ 
Austin TCIC fjor 1977 through 1985 in Peak - . 
■J Characters per Minute ' 

6-li Distr*ibution^ of . Texas Court CCH/OBTS Traffic in 4.4.2. 1.4 ' /. 
Peak Characters per Minute - 

5-12' Distribution of TDC CCH/OBTS Traffic in Peak' "4.4.2.1.4 
Characters per Minute • 
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Table 6-5- Guide to Texas Criminal Justice Information System 
New Data Type Traffic Projections with 
Reference to Methodology (Continuation *1 ) . 



Table . . ^ Description of 

Number . Topic Metho'clology . * 

6-13 Computation' of Texas/Aver age Automated Finger-' ^.4.2.2.1 
print Messages per Day . . and 

6*^4.2.i.1 - 

6-lJl ^^Distribution- of „Texas. -Automat^- -Pin|?erprin^'~^ - 4, ^ , 2, 2 . 3' * 

Traffic in Peak-.Characters. per Minute \. 

6-15 ' Computation of Average Messages per Day for '4.4.3.1.1 
ObSCIS Sys^tera 

. 6-16 Computation of Average Message Length for 4. 4. 3,1. 2 

OBSCIS Data ■ ' ^ ^ 

* • - ■ , . - 

6-17 Distribution, of Texas OBSCIS Traffic.' in Peak ' 4.4.3.1:3 
Characters per Minute \ \ ^ , 

-■6-18 Computation of Average Texas Youth Council 4.4.3.2.1 
^ (TYC) Messages per Day . " ' ■ 

,6-19 * Computation of Average TYC Message Length -4.4.3,2.2 

6^20 TXC. Traffic Distribution /in Peak Characters . ,^4.4.3.2.3' 
per Minute ; . * J. 

6-21 CofDputation* of Texas Average Messages per Day '4.4.4.1.1 
for SJIS System 

^ ' ■ - ■ . ■ . ■ 

6-22 Distribution of Texas SJIS Traffic in Peak -4.4.4.1.2,. 
Characters per Minute . i ' • and 



4.4.4. 1.3 



6-23 Distribution of Combined Texas Court CCH/OBTS 
and SJIS Traffic in Peak Characters per Minute 



6-24 Texas ICR Data Conversion Traffic : Average 4.4.4.2 
: ■ Messages per .Day, Peak Characters per Minute, 
and Computation of Average Message Length 

6-25 -Summary of Total Texas New Data Type Traffic in <^ 
Average Messages per day for 1977 through 1985 

6-26 . V Summary Qf. Texas New Data Type Average Message . 
/^Lengths by Data Type and by Year- '- V. 
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Table 6-6. Computation of Average Messages per Day for Texas. CCH/OBTS Use 
(Refer to Section4.4.2.1..1 for Methodology) . • 







. , . ■ .. 
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1983 
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610^290 . 


632,862 


655,434 \ 


Technoloffv' oenetration factoi;'': 
, ^Law enforcement • ■ . 
• Courts 

TDC 

BPP 

. - ' '1* * 


0.08 •, 

-lo:,— 

, 0 ■• 
■ ■.; 0 


: 0.1:. 

- 0- 
0 


'0.2 

- 0---- 

• 0.1 
0.1 


'0.-5 

-0-207 

0.3' .' 
. 0.3 


Q.5 

0.538- 

.1.0 - 
1.0 


CCH/OBTS transactions oer arrest: 
Law enforcement 
Courts 
TDC 

BPP ■ ^ .- 

• 


. 12.1 ■ 
6.08 
" ^0.25 
• 0.24 " 


. 12.1 
6.08 
0.25 
0.24 


19.91 

6.08 . 
. .0.'25 , 


19.91 
,6.08 
•.,;0.25 
'-'0.24 ■ 


s 

19.91 
'6.08- 

.i' 0.25 ' 
': 0.24"^ 


Number of messaites oer transaction 


: 2 


2 : ' ■ 




2 




Time conversion" factor:* convert 
annual to dailv averaee ' 

Law enforcement ■ 

Courts 

TDC 

BPP 


1/365 " 
■ 1/250 
1/250 . 
1/250. • 


1/365 
1/250 
1'/250 
1/250 


1/355 ■ r- 

1/250 
' 1/250 
1/250 


■ 1/365 
1/250 
. . 1/250 
■ 1/250 


1/365 
1/250 
,1/250 
■ * 1/250 
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Table 6-6. 'Coaputation of Average Messages per Day for Texas CCH/OBTS ,LIse (Continuation 1) 

(Refer- to Section 4.4.2.1.1 for . Methodoloi^y) ' . ' . " 

— — — — — — 

Factor s . '1.977 1979 ' 1981 1983 1985 • 



Result: average messages per 

day for CCH/OBTS usage ' \ , . .. , 

Law enforcement 3,000 ' 3,897 . , 13,317 ■ 34,523- ' 35,754, 

Courts , ,, 0 «■ OV - . ,0 . ■ •6,367- : '"17,138 

-^C— — — ,:v'-G- :--:-r ---q- ,^22 r -33o--- T,"3Tr 

• BPP' ."• -V 0 * 0 ■ •122 • 380, 1,311 



• Table 6-7. Texas Law Enforcement CCH/OBTS Average Message Length Computation for" 1977 and 1979 
in Characters. Assumes inquiries only and hits on one- third of inquiries 



(Refer to Section 4. 4>2.1.»r Methodology) 




Operation 



Message Lengths 



Tr^'ansactions 
^ per Arrest * To TCIC 



Weighted Average 



Frxm TCIC To TCIC From TCIC 



Average 
toifrom 



Police inquiry 



Prosecutor inquiry 



Jail inquiry 



Probation inquiry 



Totals 



11.1 



0.8 



0.01 



0.19 



12.1 



80 - 



80 



80 



■0.67 X 80 
■0..31X.960 

0.67 X 80 
0.33 X 960 

0.67 X 80 
0.33 X 960 

0.67 X 80 J 
0.33 i 96oi 



73 . 



339 



21; 



206. 



15 



30 



370 



225 



ERIC 
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Table 6-8. Texas Law Enforcement CCH/OETS Average Message Length Comoutation for 1981 through J985 in , 
Characters. Assunes inquiries and entries frcn user^. . . '. 

" ' - (Hefer to Section 1.'l.2.1.2 for Me.thodologv) ' ■■ * 

I •. ■ - V, , ' Weighted Average N 
• ... ^ ■ . • - - Message Lengths M$??^g? Ungth? T I 
'■ - . ' ' ' ■ . Average 

■i .•' "'Transactions ' ' to/from 

Operation per Arrest To TCIC Fr^ora TCIC . .to TCIC , Froni TCIC TqiC 



Police, inquiry. 


J1..L.. ■ 


80 


.0...6 x.96.0 

0.i| X 80 


_ ^.5-..:.-.. 


...37.9 


.......212 


Policy ent?y 


H.9 


960 


..■ 80 


236 




; 128 


Prosecutor inquiry . 


0.8 ' 


80 


. '9*60 . , 


3 


;'39, 


21 


i^rosecutor entry 


2.5. 


. 960 


80 ' 


I2i 


10 ^ 


\ 66 

* 


Jail inquiry v 


' 0.01 


' 80 , 


960 


. 0 


■ '0 


0 


• 

Jail entry 
V 


• 0.02 


960 .. 


■ "80 


y » ■ 


0 


'1 


\ ■ . 

Probation inquiry 


M9' .■ 


' - 80 ' 


. ■ 960 


* 

■ 1 


9^ 


* 5 


Probation entry? 




960 


80 






■ ji 


Totals' 


19.91 






, 426 




\443 



. . . . . 

Table 6-9.' Average Message Length Computations for Texas CoTirt, Corrections/- and 
• Parole Use of CCH/OBTS Files in Characters. 

■ ' , .. (Refer to Section l|..l|.2.1.2 for Methodology)' . 




Operation 



Message Lengths 

Transactions 

per Arrest To TCIC Frotii' TCIC 



Weigtited Average 
Message Lengths 



To TCIC From TCIC 



Court CCH/OR^ n.^^^^ 



"""Inquiry 
Entry 

Totals 



^orrectioha rCH/Qpr^ fk^ 

Inquiry 
■Entry .' 

Totals ^ 

m CCH/OBTS- Usft 

Inquiry 
Entry 



Average 
to/ from 
TCIC 



1.29 
Mi 


80 

960 . ! 


; -. . 960' 

80 


17:. 


.204 . • 

. Jl • V 


11 V 


6.08 

1 ^ 






; 77-3 


^67^- • 


■ 530 

1 


0.04 


80 
960- 


960 
80 


13 

M 

1 


• 

- 154 

■ Jl ' ■ 


* .. ■ 

•84 


0.25 




• 


819 ■ 


221 


520 


0.04 


80 

960 . 


96b 

80,. 


• 

13 ' 

M 


160 

■ Jl' ■ 


87 
4B 



Totals 



■0.-24 



813, 



•227 



520 



'•• Tablft.6:10/'State'Widt,Texas CCH/0BTS Traffic to and frorftustIn'pCTor15]I-1985'ir5eak Characters/per Minute.' 



(Refer to Sectioa 1.i|,2.1.2'for Hethodology'!) 



■Traffic ,, , ■' ' ' , • 



Conporient . Tq.TCIC. From TCIC ' To TCIC From TCIC ToTCIC ' Froa TCiC . To TGIC Froa TCIC To TCIC FroaTCIC < 



^ V U) 



S 



. ERIC ' ' 



? . .U« ■ ': f ' ,t?r' ;^ ^ 21T '1,002 -3,9112.^ ',' ■'V'*? ■ 10»2t9' ■ 11,013. , 10,583 . T1,''tf" 



enforcement ., / . '• . ^ , - ' .,, . . • ' ; o. / 

CCH/OBTS ; . ' ■■: • ' • ' ■ 

.'use ' ■■ ■ '. ■ ■ ■■ ,. ,' . _ ■ 



■'CourtCCH/- ■■■■■•■■■0, . J":;. J..' . 0\j 0 •,' rO' 10,251 . 3,5^0 2?,592" ■ 9,529. 

'OBTSuse/" "." J J , ' 

■■TDC'CCH/ •''■^',.0-''- 0. ' 0 0 ■ 20r ■, 5? , 616 1?9, '2,229 ' 616' 

.'•OBTS use . • ' ' ' . , ■ 

.BPPCciy' ' ; , 0 ■; '•• •■0, 0 . '0 20? ,5? ' ■ ' 646 , ' 1?^ 2-,229 ,■ 6l6.' 

-OBTS, use ^ '• ' ■ •; ■; ' ; • ' ; ;' ■ ' ' . ..■ ', ' / 

• ■ . - ' • — ■ 



H 
H 
H 
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Tabl.e 6-11. Distribution' of Texas Court /jCCH/OBTS Traffic in 
Pdak Characters per Minute . _ / 
• (Refer/ to Section 4.4 .2 . 1 -4 for-^Metho<Jblogy) 



City . .. To -TCI C- From TCIC 



1983 ' '■ - 

_pallas-Fort Worth. 10 .g^SI - ' ^ , 640 

Total 10,251 '3,540 

Dallas -Fort Worth * 10,350 3,660 

' Houston , ; 9,464 " 3,268 

jSan Antonio . 4,466 ^1,439 

"El Paso . ". 1,^656 572 

Austin- '^^ 1.656 57? 

,Total .27,592; - 9,511 



Xable' 6-12.' Distribution of TDC CCH/OBTS "Traffic in Peak" 
- - : Characters per Minute / ' ' - 

( Refer to Section, 4-4 ;2 - 1 .4 . for Methodology) 



To * 
TCIC 



From 
TCIc' 



IQSI 

Huntsville Headquarters 
198 ? . . . . 

Huntsville TDC Headquarters 
-1985 - , ' 



-207 
646 



; 57; 
179 



Institution 



Town y 'Coiinty Inmates 



.TDa Headquarters /^ \.Huntsvllle 



Cof field 

Eastham 

Ellis ■ ^ 

Ferguson 

Wynne 

Ramsey I' 

Clemens 



£ales.tine 

Fodice 

Riverside 

Weldon 

Huntsville 

Angleton 

Brazoria 



Walker. . 
Anderson 
•Houston 
Walker 
Houston 
Wal ker - 
Brazoria 
Brazoria 



1 ,840 
2,316 
2,304 
2,094 
1 ,922 
t, 800. 
1 ,632 
1 , 1-19 



74 1-' 
183 
l82 
165 
1.5 T 
'l'42 
129 
88 



206 ' 
50' 

■ 4^. 
- 42- 

39 
36 
24 



. 77.-53, Vol. Ill ' 



Table- 6-^12- 



Distril>ution bf TDC CCH/OBTS Traffic in Peak 
Characters per Minute. X Continuation 1) , 
(RiB.fer to Section 4^.2. 1.4 for Methodology) 









TCIC . 


TCIC • 


^ — ^~ — ■■ - 










Irtistitdtion 


, ' • ■ Town 


- County - Inm^^es. - 1 







. Ramsey II 
^I^rrington . 

"Central , ■■■ 
Huntisville-V 
Diagnostic 
Goree . 

Mountain View , 
Totals 



Angletbn 
' Alvin-. . 
Stafford ' 
Angle ton 
Stafford- - . 
Huntsyille. 

Huntsville 
"Coryell 



Brazoria 
Brazoria. 
Ft. Bend 
Brazoria 
Ft. Bend 
Walker 

Walker 
Coryell 



.981 

767 
767 
664 

483 



"77 
- 67 
.67 
60 

.60 

.; 52-;- 

38 . 
27 



21 

I. 8 
18 
17 

17. 

II. : 



20, 71'r 2, 229 . 616. 



riabl^ 6-13, 



. Ccxnputation of Texas Average /Automated 
Kesisages per Day 

^^efer -to S^gtions 4.4.2-2. 1 and" 4.4.2, 



Fingerprint;,:/.; 

1 . 1 for Methodology) 



Factor 



1977 



1979 



Year 
1981^ 



1983 



. Estimated arrests in Texas ? 
per year :^ 

>^echnology penetration 
factor: . . ^ : 

Fingerprint transactions 
per sirrest : 

Messages ,per fingerpj^int 
transaction:. 

^ Time conversion; annual 
, to daily average : 

.. Automated fingerprint . • 

-traf f^ in messages^ ,per day : 



565,1^6 587,718 610,290 ' 632,862 655, W 

0 0 0.207 .0.392 .0.506 " 

2.18 2.18 : ^ 2.18 2,18 2.18 

•2 2 . 2 ■ 2 \ 2 



1/250 • 1/2S0 ; ^ - 1/250 

■ - . . - !-■■■%■:■■■.': ■ ■ --.■■ ■ 



1/250:-- 1/2^^0 



,4^;3"2& ' •5 , 7,84-. . ;: 



. Table 6-li- #stributior>5^f .Texas' Atoa^te^ Fingerprint Traffic in Peak Character/ per Minute' 

(Mer to Ssction A. t2,2.3 for Methodology) ■ ■ 



1 




Source 



,v ^" • ■■ • /Year'' ■■ f 

1981 ■ , mv. ■ ' m 



- fi taC .■.FroinjCIC. ■ To ICE Fron ICIC ; To tCIC • From TCIG 



'■',*. • t " 
. • . ■ ' ■ • ^ . , ■ ■ k 

Mlas-Fort iortfa . ; ': ^ ' . ■a^50i^ X-; . , 1,278 ' 


■ 8,921; 


■ 1,3^0- , 


' ','9,263 ■ 


1,392 


Houston ' ' ■ \ 


- ,7,777 v " 


• 


■ 8,0.75,. . 


• 1,21,4:' 


San Antonio :. K ' . , 






-3,563 • 


.535 • 


El- "Paso . •• ■ ' , 






,1,425 

*, » . 


■ 214- :;. 


.■'.■.^Totals r , ,a,50i(;_> 1,278. :, 


16,698 ' 


■2,509 , ^ 


■ ,22,326 ,; 


. : 3,.355 / 













7:. 



7 • • 
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Table 6-15. 



Computation jpT Average Mfessages per Day for 
Texas OESC IS System 

•(Refer to Section 4.4.3. 1. Iffor Methodologji:) 



Factor 



1977 .1979 



' Year'- ■ . /' ^ ■ ■■ 

,1981' 1983^: :1985 



, T1>C rinmsftes 

: Technol<3gy -pen 
" tion TaGt orr ; 

Transactions per T 
..inmate— day . * . 

. -. . Messages per'- \;\ " > - • 
♦ 'traji sac tion. ".-^ ; ^ 

- ^pBSCIS; traffic ^ / ; • 

^ t average me s sage's per 

* day) , 



20,717 24,773 

" ■■ ■. "~ " ' ^ - '• 
^ 0 . 175 '' .0 . 175 

'^'V ' 2 ■ '-^ ' ■■2- 



0 



0 



2^;849:. 32,925 
0. 1 0.3 

,0- 17'5 ;' - ^O. X75 - 



37 , 000. 

0-175 

" ; 2 



1-,010 ■ 3;-E^57 12,950 



ERIC 
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Table 6-T6. . .'Computation, Average Message. Length for Texas OBSCIS Data 
(Refer to Section !lUv3.1.2^^^^^^ 



Message Type' 


'V' •/■ ■ ' .■ . • 

transactions. ' 
■ Inmate-Day ^- : 


■Messaee Leneth • 




verage Messaee 


• • 

Length :• «• 


• To TDC ., 


•From TDC ' ■ 


\ : 

To TDC 


: Froai TDC 

' ' , ' , ... ' t 


Average,'- 
. to/from TDC 


> ' ■ • ' ' ' 

TDt -data .entry ." 


.0.071 ' ' 


■<!|80V'';^ 


y- 80; ■ 




^ ■' ' ■ ' ' ■ ' . 

■ ■ 




TDC inquiry ,; ; • 


. 0.071 , • 




■•■' ■■^960'. ' ' 


'■■■■■32^:' 


389''"' 


' • 210:: . 


BPP iiiquiry 




■80 










To'tals ^ •'. 


■yr 0.175 








■ ■'■ .512'' 

' . 'f ■ w ' ■ . " , « 


.377' 



' 4 



4 « 



t, , .J 



ERIC 



1 



■ t 
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Table .6-1.7. 



Distributioin* of Texas OBSCIS Traffic in ' 
Peak Characters per Minute 

( Refer to Sec t ion 4.4.3. 1 -3 for Me t hod ology) 



To.." 
TDC 



From. 
TDC 



-iQSi . ;." 

TDC Headquarters 
BPP Headquarters 
Totals 

TDC' Heia'dquarters 
BPP Keadquarteris 
Totals '• • 
1385: 



no 9 



505 
1,400 

-.1,729 



876 

20^ 



1,081 
. 2,996. 
3,699 



Institution 


Town 


County 


Inmates 






TDC Headquarters 


^ . ' . ■ • ' ■ ■ 
Huntsville 


Walker 


1,840 


1,745 


3,734 • 


BPP Headquarters 


Austin 


Travis 


None 


1,230 


2,633 


. Co f field V 


PalestjLne- 


Anderson 


2^316 


429 


919 


Eastham. 


- Fodice 


Houston 


- 2,304 


"427 


'914 


> E>ilis 


. Riverside 


Walker 


2,094 


3'88 


831 


Ferguson 


Weldon 


Houston 


1,922 


...356 


763 - 


Wynne - ^ 


Huntsviile 


Walker 


1,800 


334 


714 


Ramsey I 


Angelton 


Brazoria 


1 , 632 


303 


648 


Clemens 


Brazoria . . 


Brazoria 


■ 1,119 . 


207 


• .444 


Ramsey II 


^ Angelton 


Brazoria 


^ 981 


I 182 


.• 389 


Damington 


. Alvin 


Brazoria 


V 844 


157 


^ ■ --335 ■ 


JeiSiter 


* Stafford " 


\ F:^. Bend . 


844 


157 


335 


Retrieve 


Angelton 


Brazoria" 


767 


142 


304 


. Central ^ ' ^ 


Stafford 


Ft . Bend ' 


767 


142 


304" • 


Kuntsviljre 


huntsville 


Walker 


664.. 


■ T.23 


263 .l 


Diagnostic , 












Goree' 


Huntsville ; 


^■-Walker-^ - 


■ -r- 483 


.90 


1 92' 


Mountain View 


. Coryell 


Coryell 


^40 


6^ 




Totals * -J - 






20,717 ' 


6,475- 


:^V13,,857 















- r 
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Table ^-18. ^ ComputSLtton of Ayerase Texas YoutbT Council (TYC)- 
Hessages per Day. 
' (Refer to Section 4; 4.3.2, 1 for Wethodology) : 



' '^K^ .'Factor J-^.". ^ • 


197Z - 


1979 


.; . Year ■ 
'■ 1981 - 


1983 


1985 ■ . V 


-TYC .students 
■ Technology penetr^- : 
, . . ■ ' ; tion. f ac1:or ',' ; - ; 

'Transactions per ; . 

- student— day. 

. r Messages per. V - > 

- _ . fcransaetiori. - . 


0,835^' 
p 

V ,.0.26 ' 


2,M96. 
• 0.5 

0.26 • 

2". 


., . ■ 

. 2,557 
1.0 

' -0.26 

l ' ' -2; 


-2,.9Y8' ' ' 
1.0 

0-26 


3,280 • 

■ - o . '. 

Oli26-* ■ 


; T^C l^rarfic Ihv' ; ■ : 
, average messages 
per day 


■ -o ' 


" 571 


1,330 


1,517 


1,706 . 



Table 6-19* Cpmputatlon of Average TYC Message 

" Length in Characters \ ' 

;. . (Refer to Section 4. 4. 3.2. 2. for Methodology) 



"Message 
Length " 



Average Message Length 



Message 
Type :^ 



Tr ansae t ions 
per 

Student-Day ' . 



To' 
TYC 



From 
TYC- 



To 
TYC 



From 
TYC 



Average 
to/ from 
TYC 



-. Entry . 
^Inquiry 


- 0- 13 ^ 


' • ' - 4 80 


80 ■■ 
960 , 


. 240 
. 4Q 


: . 4a ■ 


". 140 .. • .. 

" 26Q V x=^^' N 


: Totals 


0 . 26 






280 


^ '^20- : ■ ,- 


' 400 . ■ ■ 



1- 




1- 



■ Table TIC Mic 'Distribution in Peak Characters tier Minute 
(Refer to Section ili 3.2.3 fPi^'Methodolog]^) . ^■ 



.Ii)fstitution 




tic; 

Brownwood 

:Gatesville'> 

Gainesville 

Giddings " 

Corsicana 

Pyo,te 

' ; , ■• 

'Waco ' 

CrocketC'. 

."J 

Totals. .< 



; Nunber'.' 



..'^ ^■^ ■;' V'//\of to'-""From: To 'Frot' To'' From \ From 
..Town"''' "county' ,:'stuks-:^ TIG, .TIC ' T!C , ^.jfc : •TIC •. 



Austin ' "Travis ■ ■ D 

Brownwoody Brown<' •'.'.200 

Gatesville. • Coryell ■ ,600 ^ 

Gainesville Cooke ' 275 

Giddings ' ' Lee . 2?0 

Corsicana Navarro • 130' 

Pyote Ward / ' 130'' 

Haco McLennan 130 

Crockett Houston ' 100 



333 618 ; •360 2,3 ^11 ■■ 219 ' .^62 
V V 19.1 360.. 221 , .^11. , 2il9' ., .^62. 

0-, 139.'...258; 156 ".295 - .17? , 332- 

0, 0 ' '^62 - 71 131 , ' 80 , 1C 

^'0 ' 0 ■ 62;" 115 71 131 ■ 80 ' 118. 

■' ■,0 \ 0 ' -31* ■ 58 ■, ■ 36. ' 66' '"'HO ; • 7* 

0 0 \ 31 58;V'36 '66 ■ ilo' '■ 7^ 

'0 0 j ' 58 . 36 M ' W •;-Ji| 

,j. J. Ji _J - J _1 

333 .618 r?5 1,M0 88r;t,H3 .'JJS^ 1,848 



H 

■H 
H 



t H -! . 
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Ta^e 6-21 



Ccanputat Ion of Texas Average- Messages F>er Day 
for SJIS System 

(Refer .to Section 4.4. 4. ill for Ketho'dology) . 



Factor 



1^77 



1979 ' 



19$V 



1985 



Cpurt dispositions. 656^660 718,013 779,366 



Technology 
^penetration^ factor 

..Transact ions per 
'^^^^isposition . , 

Messages per 
'. transaction • 

■ Time conversion 
factor ~ ■ - ' . f 

r SJIS tffaf fix; 

(average messages 
/ per day) ■ - 



2 ■■■■■ ■ y 2 ■ 

1/250 •- - 1/250: 

• - ■ J 

o. ■ - / 0 



0- 



1/250 



840,719 " 902,072 
0.207 ' 0-#3B 

1 ^ 1 



15^250 

. ■ .* " 
1 , 392 



1 /250 
3,883 



.; Table 6-22. 



Distribution of . Texas SJIS ^Traffic in 
Peak Characters per Minute , ' 

(Refer tQ Sections 4.4- 4 . r. 2 , , and 4 . 4 . 4.1,3 for 
Methodology.' This table' assumes 1920-character 
data -entries' to. Austin and 80r-bharacter - 
acknowledgments^ to 'coiirts) . " 



City 



- -Traffic " 
To 'Austin '.r ^ From Axostln 















- Dallas-Fort 


liiorth ; 


5,56$ 




- " -232 , 




1985 - 












Dallas-^ort 


Worth ' ' 


' '5,981 




" , 249 


' ^^^^ 


' Houston 




'3, 327 ■ 




222 




'San Antonio 




. 2,345 - 




98 




_ ^ r El Paso ' 




^ 947 




39 




Austin* ^ 




- g^2- 




■ - ^J2a. 


fc/; 


. , Totals - 




15 , 532 




' ■ 647 ^ 
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Table 6-23. 



Distribution of Combined 'Texa's Court CCH/dBTS "and 
SJIS Traffic in Peak ahairacters. per Minute 



City and Year 



1981 ■ ■ 

Diila^s-Fort Worth 
198^' 

Dallas-Fort. Worth 
Houston 
• San Antonio 
El Paso" 



Av^tin 
Totals 



Traffic ' 
To Austin From Austin 



.15,819 

'16., 331 
14,751 

- 6,811 
2,603 
2 , '?88. 

.43, 124 



3, =^72 

3,-909 
3, 490 
1,537 ' 
61 1 - 

m 



TO , 176 



-4 




4 
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Table 6-24. Texas ICR Data Conversion Traffic:' Average. Messages 'per -Day, Peak 'Characters per Minute 
■ Coaputation' of Average Message Length in Characters * . 

' • ' ( Refer 'to Section 4.4.4.2 for Methodology). ■ . 



'Traffic 'Volume ^ 

Inquiries per day: 1,500 

Data entries per 'day: 1 ,500-, 
' ^ Total average transactions per day: 3,000 
• Average messages per day: 6,000 

'Peak, characters peir' minute: 1)698 'to TCIC 
: . . • 4,302 from TCIC 

Average Message Length Computation :' 



Message' Length 



Weighted Average Message Lengths • 



• . • ■ Transactions 
■ per'". 

'Operation'-: '■ Arrest 



Inquiry 



To TCIC • • 



1.-0 



■' 80 • 



From TCIC 



.0-.6 X 9^0 
O.Vx 80 



To TCIC' 



From TCIC 



' 40 



304 



Average; 
to/ from, 
TCIC 



172 



.EQtry 



. .1.0 



i_ • 0.4 x960 



0.6-x 480 



80 



. 336 



40 



188 



Totals 



2.0 ^ 



376 



344, 



360 
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TSble 6-25. Total Tex^s New Data Type Traffic in 
Aversige Messages per Day ^ 

. Data Type - - _i 977 979.^^ . . i 1983 '1985 

-■ . . . ■ « J' . ■ ■ ■ „ 



ICR data conversion 


• ■ 

' 6/000 


- 6,000 


' -6,000 


*' 6,000 , 


-6,000 • V 


Law enforcement 


3 ,000 


3,897 


13,317* 


34,523 


35^754 : \ 


CCH/OBTS 












Court JTCH/OBTS 






'0 


6,367 


"17^.138 


Corrections CCH/OBTS 




* ■- • 0 


. 121^ 


' 380 


1,311 ' 


BPP CCH/OBTS 


, 0 


:0 


•122- 


380 


.1,3.11 


- ^ SJIS 


6- 


0 


0 


- 1,392 


3,883 


OBSCIS 


0 


0 


1 , 010 


'3,457 


12^950 


TYC ^ 
Automated ' 


0 


571 


- 1,330 


1>517 


1,706 . 




.0 


2,203 


4,326, . 


5,784^ • _ • 


fingerprints 












Totals 


9,pob - 


10,468 


24, 104 


58,342-. 


85,837 



Table 6—26 . Summary of Texas ..New Data Type Average Message 
Lengths by Daita Type and\by Year in Characters 



-To 
State 
Center 



From, 
St^te 
Center 



A veragid^ to/ from 
y State Center 



By Data Type 



ICR data conversion 


376 


- 344- 


'360 


Law enf-orQeinent CCH/OBTS 


• 80/426* 


3 70/4 59* 


225^43* 


Coiirt CCH/OBTS 


- ' 773 . 


267 ' 


520 


Corrections CCH/OBTS ' 


. '819 


221 


' 520' 


Parole CCH/OBTS 


813 


227 


520 


SJIS ■ " . - 


r, 920 




- -1 , OQO 


OBSCIS , 


242 


.512^. 


- ' . 377 '. 


Texas Youth!! Council 


280 • 


520-- 


400 


Automated fingerprints. 


1,852 ■ 


^" - 279 


1 , 066 



3y Ygar 
1977- 

. 1979 
1981' 

T983 
V 1985 



1 



or All New Data Tvoes : 



278 
261, 
53 1. 

638 




number 



•First 
is average 



i^^verage message length in 1 977 
message" length in- 198 1 , - 1 983 , 1 985 . 



3il5 

312' 1 
474' 
496 ' 
51 r' ■ 

and 1979; isecond 



ERIC 



6-50 X 7Q ' 
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5.3 ^ . EXISTItlG AND • NEW DATA ^TJfPES COMBINED 

ThiSsj1&«^ction combines the projectiOH^v Cor the grc n 
existing criminaT 'J^%^e information data types from"" Section' \Zh 
ihe estimate -for r?^tur^''^!|^w dat^ type traffic from Section :-6>2 "i^ btain-- 
I total criminsil ,^stice B&formation system traffic projection for Texas.' 
?he methodologies used to Reject fixture growth in existing traffic types 
Lre' explained in Section 3* and the techniques used to estimate the 
jtart and growth of traffic in new data types are descritred. in Section 4. 

••- ■■ " ■■ ,v ... ''^r-- ^ ' '"^-'^ >V„ V; . " 

).-3-1 ' * 'Traffic Projections^ * ■ . - yV / v'* 



The vthree grojirth components are 'baseline . growth , 'growth due Vo 
tystem improvements and traffic into new data bases. -^Tabale - 6— 27. prefSents , 
iotential^new traffic caused by system improvements and new data type 
.raf f ic-. ^The values in the ^table are the increases in-rtraffic above the 
>revious 6— month period. ~ ' - - ^ 

' ' " . . -I ■ ' ■■■■ . ■.- 

The word potential is" used bbcause. if the«e -traffic ^increases 
laxise to-tal traff ic to exceed^, system capacity then the increases -will be 
elayed*. ' ^ . 

' We will now summarize' procedui?es used for- prpjjectihg future" * ^ 

;rowth and show the results. Procedures .used are: ' • 1 . 

• ■ * . , . - 

- . ( 1.)* . Periods of. 6— month duration will be. us 



(2)V Due to ba:3eline growth, traffic i.^yM^j2Q0 messages £>er 
- . day higher one period .a f^^^&n upgr^Sde', -^1 0 , 200 -messages 
per day higher two periOT^^^ro^ar^^n upgrade and^17,900 
messages per day higher^^^a^^^eriods ';after an upgrade, 
After the third . period^ 
higher each subsequent 




After the third. period^'^^^^^^Lc' 5Js ^7,700 iqessages per day 



(3)^ System ,impr*ovemepfe tj*af fic^-,g'r^^ new' data type 

traffic growth' occur 'as specified in Table .6-27^ : ^ 

(^) -Current "System , ca^^ity -in Texas^is "T50-,000 .messages per 



— ^ 



^ (5) ^ Traffic vgj-ows-^ach* perio'd-^siaRtii--^ period is reached . 

. ' where pj^o;je<2;tetf traffic^ -^ce^ systjemv capacity • At 

^ ^* ,1 this ppinrt .all'*tl:&:ee o'bmix^^ traffic' growth : are - 

reduced so that- total, traffic is less -than system^capa- 
city by 3 » 000. messag^s^ per . day - Durin's the next period . 
" . " -a 15f)iPQ0 average/ message -per . day . increase* in system./ . 

' <» ^ capacity^ is assumed . * The increase in average daily \ ; v 
. - " V message IVoliame due to baselin'e. growth is -4 , 200 . mess^jcfes 

^tf' per day.'^'^^rowth* due tor system .im'provements- afhd new data 

type' traffic is t^he sum of' the growth specifi€?d,. irj : 
Table^ 6'^27' and the amount of ^the reduction during the ' 
.'^^ ' previous period. In jsubsequent' period^ traffic continyes 

\ to gro^ until orice'~ again" system capacity is reached . 
■ • - ' ^ t • * ■. ' ' . .' . ' f'.^' ■' 
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TabJ^ 6-27.* Increase in Texas Average Daily Communication 
Messages , " 



Six Month 
Period ? 



Sys1:em Improvement 
Traffic 



New Data Type 
Traffic 



) 



77 - 
7T/78 

78 •. ; 

78/79. 
79 

79/80 
80 

80/81 
81 

81/82 
82" ^ 
82/83 
83 

83/84 

ah 

8UV85 
85 . 



46 ,300 
9,500 
2, 400 
1,400 
14,200 
- 200 
600 
400 . 
400 
400 . 
400 

0\ 
50 O 
- 0 
0 
0- 
0 



10 



"'6 



XI 00 
400 
400 
400 
400 - 

3^00 

3400 - 

3400 . 

340JD 

8600 

8600 

8600 
-8600 

6900 

6900 
,6900 < 

6900 



V - Tables 6-28 and 6-29 show the application oY" these pro- 
cedures to Texas. Notes that capacity increases arei Required in periods 
-*77 and' t82. Table 6-29 shows that by 1985 almost 400,000 messages 
per day wiil> ie transmitted over the TLETS-system . Traffic projections 
are also "presented in peak characters per*Vninute to show how the longer 
mes^ge lengths of the hew data: types cause them to contribute a larger - 
portion " of , the traffic in units of characters per. minute. " :^ 
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-Table 6-28. Texas Traffic ;Growth Each Six Months - 1975-1 985 



. _ --Starting — 1-1 0 ,-000 - . - — - : - - ' : i_ . . „ , ... _. . 

. 76/77 BG .7, '700 ^ 80/81 BG 7,700 84/85 BG .7,700 * " 

su ■ 0^ ,. ^ su 400 su 0 . 

NDT 1,101? .. . ^- NDT • ^ . 400 : _ ■ .. NOT. ■ 6. 900 . . - 

. . 8, 800 118, 890* ". . - :1 1,500 259,300 . . ;. , 14', 600 382,600 

■77 BG 7,700. ;. . , .61 BG 7,700' ■ 85 BG 7,700 

SU 46,300 _ . ■ SU . 400- ■ - ' . SlJ 0 

NDT 1 . 100 ' NDT ^.40 0 . NDT 6.900 

55, 100 173, 900» ' . ^ 11,500 27X1,800 14,6Q0 397,200 

• BG 3,940 . - 81/82 BG 7,700 

SQ 23,700 SU ' 400 . ^. . 

NDT S60 NDT 8.6OO 

28,200 147,000 ; I6,70a.287,500 

77V?8 BG.. 4,200 .' . 82 EG 7,.7O0 ' ' . 

SU 32, 100 . SU 400 * • 

, NDT 940 NDT 8.600 - V ■ . 

" 37,200 184,200 16", 700 .304,200* ^ 

78 ; EG 6,000 BG 4,380 . v 

SU 2,400 ' SU J. 230 .- : 

-NDT 400 ; ;:nDT 4.890 . . ' ■ - T . 

. .-8,800 193,000 . 9,500 297,000 LEGEND: 

.78/79 Ba 7,700 _ 82/83 BG 4; 200 ■ b:g - Baseline Growfcti 

SU 1,400 . SU ' Vo; t SU System .Upgrade ■ 

. NDT" 400 , . a>f^'NDT 12.^00 - ' ^- ^- . NDT - New Data Type 

9, 500 202,500 . . • : 16, 760 313,700 ^ 

79 . BG 7,700" , -83 BG 6"v000 . " . ^ »Exeeeds, capacity. 

SU 14,200 ■ SU 10,,500 . . ■ 

MET 400 . NDT 8.6^0 ■ . ^ 

22,300 224,800 . . 25,100 338,800 ■ _ . 

■ •' - . - ; . " " ■ ■ ■ ■ ■ : ■ ; 

79/80 BG 7,700 V - ■. ■■'83/^4 BG- ' .7,700 

SU 200 \- . SU . "0. . ^ 

NDT "^.400 . \^ ; NDT 6-. 900 ■ .J .' / . 
: 11 ,300 236, 100- l4,.60O 353,400 _ ' ■ , ; 



80 . BG '7,700' ' 84 BG ; 7,700 . . . .. 

. SU -600 .SU/ 0 

• ' NDT ?;400 ' NDT 6.900 ^ 

T 11,700 247,800- 14,600 368,000 
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Table 6-29. Texas Traffic Growth by Two Year Periqds 



^ ■ 


"Tra-f f ic Surnmary :- - Average .tnessaf^es"" 

... ^- ^ ■ / - . \ . 


per day- " - :■ — 




- ' :, Existing Law 

" EhfdrceTTient Traffic 


- ■ . . • \ 
Kew Data 
Tvoe Traffic 


■ Total 
Statewide Traffic 










77 
* 7Q 
81 

83 • • 
■ '85 


'"^ . . 138,490 

■ ^ 246,600 
'280,200 
31 1 ,000 


8,i400 

in Ann 
1 U , 0 U U 

24,200 
58,500 
^86, 140 


"1-46,900 

ooji Qnn 
, OUU 

■270,800 
338,700 




Traffic Summary: Peak 


Characters per 


Minute , 




Existing Law 
Enforcement Traffic 


New Data 
Tvoe Traffic 


Total 
Statewide Traffic 



77 


- - 21 , 160 


3,700 . 


24,860 


79 ■■ 


32,720 


4,670 


37,390 


31 


.. 37 , 670 


15,960. 


: 53,630 


■83 . 


42 ,810 , 


40,220 


83,030 


85 


47>^10 


■ 61,010 


108,520 


6>.3.2 . . 


Traffic- Distribution • 


- Texas Traffic 


.. » ^ - . . . 

Distribution Results ' 



Distributa^pn of messages- to users in Texas is discussed in 



detail in Section 3 aiSd needs no further discussion h ere , However,, the 
results of the -distribution tasic are . presented in Table 6-30 for 1985.* The 
table shows, the projected traffic in units of peak characters p^ minute 
to and\^roiii TLETS data- bases for each of tRe approximately 600 terminals 
projected to be in the state criminal justice telecommun'ications^ system. 
The six traffic entries represent traf fic • tq • and from Austin V - to and. from 
Lallas'and torand from San Antonio. Only , terminals in close proximity * to. 
Dallas or San Antonio will have access to- their data fiiesl 



In addition .to determining the amount of -traffic to and from 
each terminal > we must determine the distribution of total traffic by 
mess^e type. ■Thi3 is needecj to calculate the overall vciessage length into 
and^^ut of the computers, and also over the communicatiopi . network • It is 
aJ.so lised to determine computer transactions giv^n comxnunicatijDn messages. 



Table 6-31 shows our projections -for this dis;tribution in ; 
1-985., Units are aveipage messages per day and peak characd>^rs per minute 
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Table 6-30 • Texas 19,85 Jraffic To and From Each User Agency 



^ Two^ines of data are shown for-eacht user agency. The- 1st line shows - 

user ageacy ''nacrie, city identification nunriber and^'traffic from user agency to • 
Austin ind fr to user agencyr The 2 rid Une shows W — 

agency to Dallas,, from Dallas to user agency, from user agency to 'San^Aatewio , 
and from San Antonio to user agency. In all causes traffic is given in units of 
chatacters per minxite and represents traffic durrng the busiest hour. 



p iLCST jpir. po 




1 


24.65 


60.16 


• oo; 


.00 


"i. .00 




• 00 










2 


8^ 11 


11.86 


• oc . ^ 


.00 . 


. 00 




.oq 




LUFKIh OPS 






3 


28. 14 


91.02 


^ ... *-no. 


.oo" 


.00 




.00 




L'jrxiN po 






3 


' 40.317 


83.06 

J ' 


.00 


.00 


'•00 




• TO. 


-£?OCK^>0»T PO/SO 




% 


6.7a 


/1.25; 


- .00 - 


.00 


•00 




I .00 




ARCMCW CITY 


so 




5 


^ 2. as 


/ 7-39 


*C0 


.00 


• 00 




• 00 


J 


.^'OUROAMTON SO 






14.23. 


35.90 


.00 


.00 


'"l • 




7^74 




BCLLVILLE SO 




7 


5.11 


12.16 


.00 


• 00 


• 00 




,.no 




MUlESHOC PO 






ft 


7.35 


19.23 


.00 


.ao 


.00 




• 00 




SCTMCOR SC 






9 


5.03 


11.54,: 


^ 00 . 


.00 


•.OO 




eOO 




BErvItLE FO 






10 


14.91 


30.39 


.00 


.00 


• 00 




.00 




BELTON PO 






11 


11.27 


25.60 


. 00 


'«00 


00 




• no 




ScLtON SO 






11 




83.68 


.no . 


•00 


•00 




•no 




FORT HOOO PKO 




12 


18.16 


57.50 


.00 


.00 


•00 




.no 




MARKER HEIGHTS. PO 




13 


9*36 


21.95 


• 00 r 


•00 


•00 




' •no 




KILLEGN PO 






14 


76.78 


131. 84 


• OO 


• 00 


•00 




.00 




NOl: AHVlLLt PD 




15 


7.18 


^0. 90 




• 00 


.00 




'.00 




TCJIPLE- PO 






16 


72.58 


131.90 


. OO 


.00 


.00 




.00 




AL*MO HCTGHTS PO- 




X J 


11.23 


23.51 


.OO - 


-00 


^ l.Ol 




1 • 51 




TT SAM HOUSTON PKC 




18 


11.01 


^ 3« . 88 


.00 


• 00 






"••06 


LECN VALLEY 


PO 


<* 


19 


16.02 


. 5*^35 .33 


' .00 


•00 


I .60 




^•40 




SAN ANT CM 10 


COHP 




20 


1 750.S9 


3393.58 


* 00 


.00 


• 00 




- .00 




S AN Aft T ON 10 


CSTHS 




20 


8 • 9 5 ' 


'28.^ 


• 00 


.00 


1-66 




?• 49 


SAN AN70NIC 


DPS 




20 


2«.'.£6 


78.10 


• 00 


.00 


«.5 7 




5«85 




SAN. ANTCNIO 


-FBI 




20 


5^04 


15.98 


.00 - . ^ 


.00 


• 93 




1 .40 




SAN ANTONIO ' 


PO 




20 


&^08 


19.25 


. CO ^ 


• 00 


• 00 




.no 




SAN ANTONIO 


PD CON 




20 


3.16 


10.00 


. .00 


• 00 


• OO 




• 00 




S.AN ANTONIC 


PD INT 




20 


7.80 


2 5. GO 


.00 


.00 


• 00 




.00 




S AN ANTON 10 


so 




20 


4.05 


12.03 


* .00 " 


.00 


• 7 5 




1.13 




UNIVERSAL CiTr PO 




21 


20.68 


42.55 


.00 


• 00 


1.7S 




7.69 




CL IFTON PD; 






22 


5. 81 


17.3.1 


.OC 


•00 


.00 




.00 




n£RlDIAN SO 






23 


4.55 


10.51 


.CO 


.OO ' 


• -'.OO 




•no ^- 




TEXARKANA PPS 




2n 


19.92 


63.07 • 


./ -OO,. 


.00 


•00 




• 00 




TfxARKANA PO 






24 


<l9-95" 


101.22 


• 00 


• 00 


• CO 




.DO 




TEXAjPKANA SO 






24 


35.87 . 


70-06 ' 



.00 



.0^ 



• 00 
.00 



'.00 
ALVIN PO 
.00 

ANOLETON PD 

.00 .00 

ANGLETOrl SO 
.00 

CLUTE PO • - 
.C'O 

FPEEPORT PO , / 
.00 •. .00 / 

LAKE JACKSON PO 
•00 .00 
peaR'land PO 

.00 .00 
ORVAN OPSv 

- ..00 .00 
BRYAN PD 

.CO .00 
college station PO 

.00 .00 
ALPINE PO 

.OC .00 
FALFURRXAS SO 

•00 .00 
BROUNUOOD PO 

•00 .00 
CALOUELL- SO 

.00 * •OO 
PORT LAVACA PO 

.90 ' .00 
PORT LAVACA SO 

.00 .00 
GROVNSVlLLE PO- 

. 00 : .00 . 

BROWNSVILLE SO 

.no .00 

HARLINCEN DPS 

.00 .00 
HAJ^LINCEN PO 

• 00 - .00 
PORT ISABEL PD 

•00 .00 
SAN BENITO PO' 

.00 .00 
LtNOEM SO 

.00 - .00 

DIMMIT SO 

.00 -.00 
ANAKUAC SC 

.00 .OO 
JACKS'QNVILLE PO 

. 00> . 00 . 

CHILDRESS OPS ' 
.00 .00 
HCRTON SO 

•OO .00 
ROBERT LtE SO 

•00 . .00 
COL EH AN PO 

• 00 .00 
FRlSQp PO • 

.94; 1.42 
MCX-JnnET PD 

l.*«i6 2.19 
PL ANO PO 

; 3. 11 5.11 

WELLINGTON SO 

.00 ,00 



.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 

• 00 

• 00 
.00 
.00 
.00 
.00 

.00 
.00 
.00 
\, .00 
.00 
.00 

• 00 
. .00 

.00 
.00 
.00 

• 00 
.00 
.00^. 
.00^ 

loo 

.00 

• 00 

• 00- 



25 
26 
26 ■ 
27 
28 
29 
30 
31 
31 
32 
133 
34 
35 
36 
3 7 

3 7 
38 
38 
39 
39 
40 
41 
42 
43 

45 
46 

4 7 

48 

49 

50 
51 

52' 

5-3 



• 00 
16.13 

• 00 
10.55 

.00 
43^40 

•no 

10^3M 

-.no 

16.45 

•no 

--^3.3© 
.00 
10. 75 

• 00 
24.22 

.00 
52.69 

•no 

73.04 

•no 

9.38 

.00 
9.51 
' .00 
18.72 

• 00 

4.64 

.no 

*15.92 
.00 

. 9. 97 
.00 

8^.56 
.00 

21.10 

• 00 

.12 

•CO 

58^49 
.00- 

5.67 
.00 

14.86 

• 00 

-6.67 
.00 
3»53 

:oo 

_ 6.10 
.00 

15.83 
.00 

12*21 
.00 

4.3a 

.00 . 

2nmlQ 

;oo 

E.4B 
.00 
6.« 9 

.no 
22. ?o 
•00 

46.77 

•no 

3.58 

.00:- 



33.95 
,25.34;; 
100.48 
. ■ 23. C% 
31. 9S ; 
29.10 
25.04 
76.69 
103.04 
40.93 
26.90 
23.6t, 
32.ftft, 
10.87 
31.68 
24.17 
: 173.53 
60 . 82 . 
^38 
116.23 
17^68 
.. 32.07 
• 15^89 
^•82 
13^48 
37^12 
38^67^ 
10 • SB 
S^47 
,19.09 
1-7.65 
•41.01 
89.00 
7.61 



ERLC 



6-55 



184 
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^able 6-30. Texas 1985 Traffic To and From Each User 
CContinuatiion 1X 



♦ on .. .00 

>.00 __ .00. _ 

. CC^-ANCMC IPO 

« 00 .00 
^ INCSVILLE PO- 
S^s. .OC .00 • 

«X0P7>CRA$ cove PO 

■ .no »oo • 

.CO .00 
CATCSVlLtE SO 



.00 . 



• OO 



-00 



.00 
•OZON* OPS 

.ro .00 

OALHART PO 

•00 * .00 

ADOISON PO 

CCOAR HItL Pt> 

-90 1 .35 

0*LL tS CIT Y COnP 

.no .00. 

OaiL «S COUNTY COKP 

53.20 ^ aa.60 

DALLAS OCA 
6.18 '•g.zB 

DALLAS OPS CONTROL 



1. 32 



1.38 



DALLAS DPS INTCPT 



.07 



.03 



DALLAS HPS RADIO 

9.21 
DALLAS OPS TWX 
6.64 9 .95 

AS FBT 

1. 11 

DALLAS IRS 

•55 .83 
DALLAS NATa . . 

S .no 9.00 
DALl^ PO * 

y^CO .00 

Dallas po drug . 

.00 , .00 * 

OALL AS PD 10 

.00 .00 
DALLAS SO 

1.6 7 -2.80 
OCSOTO PO . 

1.2C 1.79 
OUNCAMVILLC PO 

l.HM 2.16 
FARMCRS BRANCH PO 

3.^2 5.13 
garlakd PO - 
1 8. a 2 ^7 .63 

CPANO PR.ATRI^ PO 

5. 3 8 C .D>7 ^ 
-HlGKLA>«jO PARK PO - 

2»5«* ' • 2.31 ^ 
.IRVING PD * 

2*. 33 J. S8 

L^NCASTFR PC 

1.3«» 1 .196 

MC*;3UIT£ Pp 

6. ? 3 ^ 9 .35 " 
RI Ch&RDSCN PO . 

• s.s** e ,31 

Z\. AQCvlLLT PD ; 
- .97 ^ l,HS 
SfU Sf CURITY POL . 

• 72 :^ r.09 . 
L'NlvrRSTTr. PARK PO 



• 00 

. 55 
56 

.00 - 
. 51 
.00 

. v;-v-58" 

.00 . 

^9 

.00 

59 

.00 

60 ; 

• 00 

61 

• 00 

62 

• 00 

67 

.00 

6« 

• 00 

65 

.00 

65 

.00 

65 

• 00 

65 

• 00 

65' 

• 00 

65 

. 00 

65 

.00 

65 

.00 

65 

.00 

65 

.00 

65 

• 00 

65 

.00 

65 
.00 • 
65 

.CO 

66 



.00 



67 



68 



• OD 



.00 



•00 



.00 



. DO 



.00 



69 



70 



71 



72 



73 



7«l 



•00 



.00 



75 



76 



♦ OC 



.00 



I'. 00 



6 5 



7 7 



;oo 

2%.06 
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Table 6-31. Distribution of Texab 1985 Traffic by -Message Tjrpe 
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Table 6-31. Distribution of Texas 1985 Traffic by Mes^sage ,Type 
_ (Continuatiori 1 ) . . 
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SECTION 7 
• NETWORK ANALYSIS AND DESIGN TOOtS 



This'^Section describes the principal network and analysis 
design tools developed and utilized during the STACOM Project. 

■ . * " ^ • 

Section 7.1 discusses the Network Topology Program* Section 

7.2 develops the approach to network reliability and availability 

analysis. Sample calculations are presented for ther Ohio LEADS and Texas 

TI^ETS systems.* Section 7.3 derives the approach to network queueing 

analysis that leads "to the development of network response time . analysis 

"techniques. Sample calculations are also given. 

7.,1 THE STACOM NETWORK TOPOLOGY 'PRCJ&RAM 

' Two types of analysis are involved in designing a communica- 
tion network. The first is concerned ^wi,th arriying ajt acceptable line 
loadings; the second involves the achievement of ^optimal (leaat b^t) 
line configurati9ns. The STACOM program\has ,b«en developed to acc^plish 
both types of analysis. ' \ ^ ^ 

•Before describing the STACOM program itself, we will examine ^ 
a -state criminal jiistice information system, and its communication network 
as an example of a typical communication network. . We will then discuss 
the goal of the STACOM program. " . " ^ . 



7.1.1 => State Criminal Justice Information System j N 

' An information system is usually developed to provide a ^ 

systematic exchange of information be^een a group of -organizations. The 

information system is^ used to accept (as inputs) , store ( in :giies -or a 

data base) and display (as outputs) strings pf symbols that, are grouped in 

various- ways. While* an information system' may exist wltho\it a digital 

computer , we .will consider only systems -vrtiich contain , digital - computers as 

integral parts. " ^ 

^ - .J ' 

Information systems can. be classified in various ways. for - 

various purposes. If classification, is by type "of service rendered, the 

type of information system wtiich serves a criminal Justice ^community in' a 

state can be Considered as an information storage and retrieval system. 

This type of information system-rls the subject of oyr interest. For 

example, the 'state of Te^as'has^an information system with data base 

located at Austin. The data base contains records on wanted persons,, 

stolen vehicles, licensed drivers and stolen license plates. Also 

stored in a separate computer ax^e files of the Motor Vehicle Etepartment 

(MVD) ^ich contain records on all and motor vehicles in the state. 
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7.1.^ .'State Digit-al Cdmmuri.ication Network' ^ - i ■" 

For a* given state information system,, storage, and retrieval , 
of data to/f^om the ^data base .can be accompiished in various ways for*^ 
.different user requirements. In general jj^. the u^ers -oT a state' criminal ? 
justice information system ahe geographical^Ly d-istant from the cerit^^ 
datar ba^e computer'. Since fast turn-arouhd* time is a necessity for \ ^ 

sis to the c^htral ' .. 

^im portant 

.user » s requirements . In - adidjition , it is required ±-0 quickly' move m.e^sage 
data, from one agency to' another at ^a dif f er'ent I'ocation • All of these 



:thls '. particular user poramunity, direct in-lir^je accesis to the c^h 
data base by each criminal justice agency constitutes^ the* most ^ii 



goals require a data communicatiorF netKcgc*k. Becafuse the compute? deals"-;-- 
only 'With digital data, only digital da-ta commun icat ipn networks are-"" - 

qpnsidered here- » ( ^ 

. . ■ ' , .■ - ■ - ■ » • 

AJS^digitai . communication . network' consists mainly of a set of 
nodes connected by a set. of links. Thfe nodes may be computers, terminals 
or some type of commun icat iorj control units- in various 'locations , while ^ 
<^the links are the Communication .channels . provid ing a' data path between the 
nodes. The.se channels are usually private or switched lines leased from 
a common carrier. A simple, example ->of _a network is given in ^Figiire. 7— 1 
where the links between modems are the communication lines leased from 
common carrier^ / The comB^unicatioi;! control unit, in city E -is us^d to 
multiplex or . canbentrate several lo^wer fepeed terminals onto a high-speeci 
line* ^e 'line which - connects citie-s'C,' and others' is called -mult idrop^ 
line which connects s'everal termina-ls to the data, base computer.- ^ 

' ' \\ : ■ - < ■ ■ > ■ ■ . ' ' 

7 • 1 - 3--- \ ' ' \ A'^STACOM Communicatj^n Network \ - , . - * . ' " 

' :v^^^^«9^ the purposes of the STACOM study, a coimnuhicat-i^on network 
is defirie^a^^y^ set of system tef'minat ions connected by a s'et of^ links. 
Each system'^jt^rminat ion consists of one or more physical t'ermin^als or 
computers located at the same city. . - ~ ' ^rC 

c ■ • ' " ^ ■■ , . 

^ ■ " t - 

7-1-4* Comiflun icat ion Network Configurations , * 

The cpmniunicat^ion network for an information system with a 
cerltral data base' computer will be one of three basic network ... 
configurations: Jthe star":, the multidrop , or- distributed connection. 
•These three types are shovn ^in Figia?e 7-2. - ' 

... ■ ■ " ^ . - ^ ■ 

^. , As shown in the figure,, the star network consists of four 

direct .connect ions , ' one for each- System t.enhinat ion ^ Each connection is 
called a central link. The multidrop network^, has one line with T^wo system 
terminertions and two central links-. In the distributed network shown, 
more, than one path exis.ts. b^elifreen each individual system termination\, aqd 
the central d^ta base. \" ' . ' 
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Figure 7-1 . Exaunple of a Digital Comfiw^rcation^ Net*ork^ 
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^„ - -^ iietwork Optimization — ^ ; ^ - . - " ' ^ r -^--^ 

• * * ' " . *^'*. 

Given a communication network', the operating costs for the 
various types of lines or common carrier facilities^ required are governed 
by tariffs based upon location , circuit length and type of line - 
Experience suggests that the operating cost of a network; can often -be 
substantially reduced by -an initial investment in a configuration 
analysis. In other 'word3, some efforts in network optimization generally 
provide cost-saving, ^ - 

There ^ane two ways of constructing' a commimi'cation network in, 
. a geometrical sense- • One can divide a communication system into several 
regions, construct a minimiam cost regional communication hetwork for each 
region, and then build an inter-regional network- connecting all of the 
regional* centers to the central data base center . - Each regional center is 
responsible for switching messages issued from and returned to each s'ys tern 
termination in the region. Alternatively, one can consider the vrtiole 
system 'as a region ^ich is entirely made up of system terminations, -and 
perform optimization fol? that region- • 

7.1.6- - The STACOM Program and its Purposes 

One of the objectives in the STACOM study is to design minimum 
cost and effective communication networks, ^ich will satisfy the predicted 
future -traffic load for both selected model states, Ohio and Texas- In 
order to achieve this objective, the STACOM program was developed and 

^ utilized for the analysis and synthesis, of alternative network topolpgies. 

'It is also the project's goal^ that the final product be a portable soft- 
ware package which can -be usedy-as^a network design tool by any user . 

In network design , - two major*- problems are the selection of a / 
cost-effective line ^configuration for given traffic, a^" the design of a 
least cost network to arriv^e at lower operating costs - 

. ^ ' " ■ ' ' ' ^- * ■ , 

The goal' of the STACOM program is to. provide a user with a sys- 
tematic method for solving both problems.^ In other words , the main purpose 
of the STACOM program is to provide' the network designer with a tool which- 
he can use , for line selection and for* obtaining least-cost line connections. 

- \» ' * . ' . ■ * 

7.1-7 Functions Performed by the' STACOM Program - ; , . 

* * ' ^ 

' ^ < ^'The STACOM program is a ^ftware €ool which has been developed 
for the purpose of designing -least cos.t networks in order to achieve 
lower operating costs. It utilizes a ^modified Esau-Williams technique - 
•to;^ search for those direct "liiiks between 'system terminations and a 
regional switching cjenter (RSC). vAiich may be eliminated in order to ^ ' 

reduce operating costs without i^^pairing system perforb^ance below that ^ 
specified - The RSC either •provides a switching capability or \s a data 
base center oir'both- 

Inputs for the STACOM prograip contain data such as -traffic 
terminal locations, and functional requi1?ements . The network may be 

■ ■ y ' 

^ ' ■ : * 

ERIC ■ •'-5 ■ t - . • 
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divided - into any number of desired regions in any given program - run . ~ Each 
region has an RSC which serves terminals in its region. RSCs are finally 
interconnected to form the complete network. Upon receipt of a complete 
se-t of input -data, the program first performs formations of regions and, 
if needed, selection of RSCs. The program then builds a regional *hetwork 
in which only system terminations in the region are connected. The 
program then optimizes the regional netVrork for each r^^ion requested by 
the user . - ' . • ' ' . 

I The' formation of regions is performed by the program on the 

basis' of attempting to arrive at near equal amounts of traffic for all 
regions- .After^ finding the farthest unassighed system termination from 
the system cent r^id—^a geographical center), the program starts formation 
of the first region by selecting unassigned system terminations close to 
this system termination^ until tHfe total amoxint of traffic for that region 
is greater than a certain J^jercent^e (90% in -this implementation) of ttie • 
average regional traffic.^ Thd aver&ge regional traf f i<;' is- simply the 
total network traffic di^fided^y the number of desired regions. 'The same 
process is repeated by'iAe program in foniiing the rest of the regions-. 

1 , . The^^ selection of an RSC is based on the^^fainimal traffic- 
distance product sum. In the selection process, eac"h system termination 
is chcfsen as a trial RSC and the sum of tr^^fic -distance products vi? then 
calculated^ The j-ocation of the system termination which provides the 
mioimal sum is theii selected as the RSC- The, lojcation of the RSiS^ for 
given region may also be specified by the user. The optimization process 
consists of ^two basic steps, i.e., searching 'fcjfr lines whose elimination 
yields the best cost saving, and updating of the network. The two steps^ 
are repeated until no" further saving possible. 

Before performing network optimization, the 'STACOM program 
constructs an initial star network in ^rfiich -each system termination is 
directly connected l:o the regional center. It the^ starts the optimi- 
zation process. At the termination of this- process, s£ multidrop network 
is generally developed. In a multidrop network, some lines have more than 
one system termination; these are called multidrop lines. 

When needed , the STACOM program will continue to form an 
interregion network ^ which consists 'of a se^i of regional centers and has 
a direct lihk .between any two r\egion centei?fe. The program then performs' 
optimization on the network. - ' 

The process for interregional network optimization involves' ^ 
the same two steps: searching and updating ..• HoT^ever,' the searching step [ 
is primarily for finding an alternate route to, divert traffic between two 
regional switching , centers with tfeie best^? saying . ^ ' . { ^ 

Based on 'the -data provided, a suec'essful 'run of the STACOM 
program generics a regional printer output and, if requested, a CalComp 
plot. The printer output contains data such-as* initial regional he*^rk 
and optimized network, assignments of system terminations, etc. The ^ 
CalComp plot shows the ^geographical connections of the optimised netv-ork 
in which^ multidrop line^ actually connects, all of the system .terminations . 
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Figure -7-3 'gives examples of regional star networks and ^\ 

ini1;ial :inter-regional network; Figure 7-^ 'gives -examples o*f - optimized" 

regionail networks and inter-regional network obtained from Figxire 7-3- 

7.1*8 ' Main Features - _ ^ " 

As"described in- Paragraph 7 . 1, the STACOM program has been' 
developed for the purpose of perfoming analysis and synthesis of 
alte^'native network topologies. The following is a list of features whixjh 
characterize the STACOM program: ' •.^ 

> ■ ' ' 

(1) The Esau-Williams" routine, has been modified, tested, and 
utilized for determining, near optimal (least cost), 
network topology. ' - 

» *' ■ ■ . ' * 

(2) A tree type structure is used as the storkge structure 
' • ' in the program. ; 

(3) ^ The program execution has been made flexible; for 

example , constraint -on response time for a multidrop 
line is an input parameter. 



(i*) A response-time algorithm has been implemented in the 



program. 



/' (5) " A CalCbmp plotting routine has-been inclujied for drawing 



/ 

In. the rest of this subsection, these^ main features are^ 



resulting multidropped networks 

.i 

discussed in detail . ^• 
7.f.8.1 Structure 

7.1.8.1.1 Storage . Since a mialtidrop network can be viewed as ^ -tree - 
composed of sub- trees, it was determined that a tree- type data structure 
would be appropriate and convenient* ^for representing a mtiLtidrop network. 

A tree-ty^e storage -structure is therefore needed Xn the 
program.. This tree-t^pe storage struc^^ure is implemented/by defining a 
^set of storage cell^ - ' - 

Each system termination (data^ is represented internally by a 
"Storage cell in the program. Each cell d^onsists of five fields and^each 
field occupies one word (i.e., a 36-bit word for UNIV^r iio8 computers) ^ 
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/ 



O REGIONAL SWITCHING CENTER | 

O SYSTEM TERMINATION 

LINE CONNECTION BETWEEN SYSTEM TERMINATIONS f 

LINE CONNECTION BETWEEN l^SCs 

REGIONAL BOUNDARY LINE 



y 



Figure 7-3. Example 'of Initial Region Network and Initial 
Interregion Network ' 
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REGIONAL SWITCHING CENTER 
, SYSTEM TERMINATION • ' ; 

LINE CONNECTION BETWEEN SYSTEM TERMINATIONS 
LIME CONNECTION BETWEEN RSCs- 



— REGIONAL BOUNDARY LINE 



Example of Optimized Regional Networks aVid Optimized 
Interregion Network ^ ) ' 

7-9 ^ 
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Defining that system termination X as a successor of Y, 
and Y -a - predecessor- of X if X- branches out frora^ j and-def ininp X us- - 
the root of a jtree if it has no predecessor before it, then the basiic 
storage cell-^or sysjtem termination A can be described as folic /^s: 





.^2 




fi4 


^5 



y. 

Let c( f^) = content of i-th field in a storage cell 1^, where 
I/^ is an internal index ; - a* system termination A (data),, then 



c(fi) 
c(f2) 
c(f3)' 

cCf4) 
> 



= no, of sys.tem t^erminations under A 

= a pointer whi^h points to the Ci/'st successor of A 

= a pointer which points to tl^e next system 

termination irtiose predecessor is the same as A ' s 

J ■ 

= a pointer which points back to trte previous system 
termination whose predcCc::3bor ±^ the same as A's - 



a pointer which ^points 



predecessor 



When there is a "zero" in a field, this indicates there is no 
one /^elating to A under that specific relation- hip. Given a tree as 
Figiire 7-5, A is root of the tree; it has 4 descendents, i.e., B, C, D, 
and^E. ^Figj^r^ 7-6 is the internal representat of that relationship 

indice'lj^, Ig, Iq, and -Ig w^'c"^. 'are internal cardinal numbers for 
''Stem terminations A,. By C, I> s:nd E. 

r. The ^first field of storage cell I;^ indicates that there are 4 

system termj^nat ions '•under I;^; -he pointer tc I5 says^hat Ig is its first 
successor. Since is the rcot of the tree, zhe other three fields are 
left with zeroes. . • ' . 



In^the case^ of 1^, Id is its next successor of Ij^, 'and its 
previous successor of I;^ is Ig. Its third field *has a pointer pointing to 
Ip, and its fourth field a pointier pointing to Ig. ' - , 
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Figure 7-5. A Tree with A as its Root 




I = INDEX FOR A 
. A 



Figure 7-6- Internal Repres^entation of the Tree in Figure 7-5 



7.1.8.1.2 Program . The STACOM program consists of twelve functionally 
indepe^ndent routines. , Figure 7-7 shows the ^a^picr^structure of the 
program. The functional interrelationship iSs,^ indicated by arrows. 

An jarrow f rom . rout-ine A to routine B indicate^s that routine B 
will be called upon by rd^itine A during its execution. In addition, all 
of these routines communicate to each other through the COMMON block 
besides the normal subroutine arguments. 

Major .functions of these eleven routines are given below: 

J y ii) MAIN Routine 

This ^is the master routine of the STACOM program. In 
its execution, it reads in all the data required from an 
, ' input device (card reader or demand terminal) and 
performs calculations of distances between any two 
system terminations. It assigns system terminations to(* 



ERIC 



ir T 



7-1 1 



204 



77-53^ Vol : III • 



regions, and, if necessary, ^el^ects the 'regional, 

switching center by finding- the'J^yst^m termi^iatiqn in 

the regi^r with the ' minimal- t^raf^p -dist^ance pi^^ 

sum. ItT'b^ills. upon routine RGNNE^?t<5\ build ^^a st;ar ^ 

network and then perf\Dr*ms. n^etwpr.^1^ 

required , for each . of* ^ these i^egions . ^ 

• ■ It^'also performs the consjfcructiqn of an inter-rels4.^^^1 
network and its optimisation -by calling subroutine 
IRNOP * . • 

In addition/ to these processings the MAIN routine also 
prints .out distance matrix, T:raffic matrix-, ^and lists of 
V* system -terminations by region . ^ . • " ' > 

(2) RGNNET Routine ' ' 

This routine is called upon to act only by the MAIN 
ro4atine. Its main functions are the formatioh and 
optimization of " regional star networks. During the 
formation of a regional star network, each system ' , 
, termination is linked directly to the designate?! or 
selected Regional Switching Center (RSC) by assigning 
the RSC index to- the last fi*eld of each associated 
storage cell . Tree relationships aY'e built among 
system terminations by assigning "pointers to the 
third and fourth fields of each storage cell- The^ 
resulting star network is then printed on the printer. 

The optimization process utilizes the Esau-Williams 
algorithm with some modifications. It consists of 
two steps: searching for a central link (a direct link 
iram a .system termination to RSC) with best cost savings 
under constraiints (such as response-time requirement) , 
and subsequent network updating. This network optimiza- 
tion process is executed only upon request. When 
^ no further cost improvement is possible, this routine 

prints a resulting network with data such as^number 
: .of system terminations and the response time-, traffic^ 
cost etc ., associated with each multidrop line. 
^Routine PLOTPT is *then c^alled upon to plot the resulting 
network layout * ^ - ■ 

<3;J 1^ IRNOP Routine. ' ^ , ' 

- This routine is called upon to act by routine 'MAIN . 

forms an interregional network arid_ then performs its 
optimization- The interregional lines are assumed to be 
full-duplex lines. During the optimization process, no 
line between two RSCs can be^ eliminated if traffic 
between them cannot be handled through only one inter- 
tilled late RSC. Also each R3C requirejs at least two lines . 
to other RSCs. 3 
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■i'' ■ Figure 7-7-^ STA COM ^Program Structure 
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(4) LINNUM- Routine * 
Thia^routine pr»ovides an estimated line configtiration 

•required to satisfy ;a' given traffic and.;/ is mainly called 
upon by routine RGNNET. During' its exjecution , utiO^za- . 
" tion of ■ selected lines are calculated/against the ' ^ ■ 
^given traffic by calling RHOFUN so t6at . effective line 
utilization is less than the' pre-determined number 

(5) RHOFUN Routine ' , , ^ 

This routine calculates the line effective utilisation 
for ci, given traffic and line configuration. \ 

(6) - ICOSTJ Eoutine 

' Given the line config-uration and indices -for any ^ two 
system terminations, this routine calculates ^he 
installation costs arid annual reexirring^costs for 
the line 'and other chargeable items required. • Iri 
calculating line costs, it calls uppn routine DIST \, 
for distance data between two given system ^-terminations. 
Resulting cost data are arranged by chargeable item 
type. . - 

(7) biST Routine ^ 

^ ' ^ This routine retrieves distance data between any two 

system terminations by calling ^routine PACK. When the . 
distance is gr'eater 'than 510 miles, it retrieves 
distance data by calling routine RECOVR.- 

(80 PACK Routine . " - \ 

^ This routine stores or retrieves distance data between ^ 

"~ any two system terminations. 'It is called upon by 

rout ine"T4AIN for distance data depositing.', and called 
upon by routine DIST for its retrieval : For the pxarpose 
of saving storage, distance data has been compressed, 
and each 36-bit word has been divided into four, sub- 
words of 9, bits. . Therefore, any distaxice datum with 
.value equal to or greater • than 511 is st^ox^ed in another ^/ 
specified area; Its retrieval calls upon rWtiiie ^RECOVR. 

(9) RECOVR Ratine ^ . ^ - 

. / . .During distance data retrieval in the. execution o^ the 
/ DIST routine,. if the return value from routine PACK is 
51 1 , this routine will be called upon to provide the 
actual distance data,'irtiich is eqtfel to or greater"^ than 
V. . ^ . 511 .-^ ' .r ' . - ■ V. 

(10) LINK Routine ' 

Since the distance between any two system terminations 
I and J is independent of how I arid J- are referred to, 
the routine LINK provides a mechanism 
such , an indiependency by mapping I and 
^dex . ' . 



for preserving 

J into an absolute 
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•/'(VI ) ''PLOTPT Wutine • : ' . 
-|^\- ; This routine proviHess instructions for plotting a given 

' , point on a CalCcan-p plotter 1 Location of a point is* 

« . ' . - * -calculated by its associated V-H coordinates. - 

- * * • ' ■ ■ • 

- - / . ■ , ^ ■• . 
y.li'g Response Time Algorithm — RSPNSE Routine * . 

' * ■ ' • . 

There is a limit on the niimber'*. of ternrinals which can be ^ ' 
linked together by a multidropped line due 'to constraints on reliability 
and response time. however, it ||JOuld be an oversimplification to just use 
a particular number as the^ main cons^traint in detennrinihg how m,any 
terminals a multidrop line c^ have. In reality, the response time o f r a 
given multidrop "line jiepends on the amount of traffic , tfee niomber of ^ 
terminals on the line, and very l?eavily, on the number of. transactions to ^ 
be processed in the^data base computer system.' '* ; , 

_ ^ ■ . ■ " 

^ In the STACOM program-, a response tihje algorithm is imple- - 
mented in .such a way that during the nfetwork optimization- process it 
is iosed to accept or reject the addition of a given terminial to a multi- 
drop line.* This response time routine calculates the av^erage response 
tipie on 'the given multidrop line, given the number, of terminals and . 
amount of peak traffic on the line. Before its inclusion.^ the STACOM 
program, the fidelity of this algorithm was ev:aluated by sfmulation 
and fotmd to be acceptable . ^ ^ 

7:1.10 . Flexibility . ^ \ 

At the outset of the .STACOM project it was anticipated that 
the STACOM program would be used for states ' with varying traffic 
requirements; it was decided that the resulting program should be as 
flexible and general as possible. With this ^Ln mind, the STACOM program 
h^s been implemented with the following featttres vrtiich make it ^flexible 
and thereby enhance .its capabilities: - * * \ 

, V (1.> Rate Structures, Line Types, and Chargeable Items 

Because' a * state can have more than one rate structure 
(tariff) applicable at any one time, the- STACOM program 
has been designed to accommodate this. 

Under a specific rate structure, any combination of line 
types -with their names, line .capacities, and basic cost 
, \ figures can be prescribed to the program. In addition 

to the line cost,, any number of chargeable items 
^ : associated with each line type can be prescribed to the 

program. For example, any combination of cost items 
* such as service terminals, drops, modem and others ckn 
.be xised.. Furthermore, under-* the .Multischedule Private 
Line (MPL) tariffs given by ^ii£L for interstate comm^mi- 
cation lines, the monthly line charge between any two ^ 
\ terminals is now a function of both the inter-city dis- 

tance and the traffic densities of both terminal cities. 
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» The STACOM program has be6n implemented in such ^a way 
that it can take^ line-cost figures based on IBP L - ta i^ffs 
or other tariffs. - > • 

(2) Region Formation Switcher Selection, and Network 
Optimization. ' " • - 

Given a set of system terminations dividing them into 
.regions can be* p>erformed in either of the following ways 
the user can . preassign some or all of the terminations 
into preselected . regions , alternatively the user can let 
.... the program perform the region .formation by* simply pro- 
> > viding the sjiostem centroid . Following the formation 
^ ' Process, the STAGOM program wiir. start selecting 
-regional switching^ centers for regions without a 
preassigned ^switching center. The prpcess of regional 
Jo network formati*bn and its optimizatdTon will then follow. 

(3) Number of Terminals per Multidrop Line and Average 
'Response Time ' 

'■^ It may, be desirable to set a limit on the 'number of 

terminals on a multidrop line. In its implementation, 
the STACOM program takes this number from the user's 
input data ais a constraint during its optimization 
- process . * 

-- .,- ■■-■»■ 

.Besides the limit on the number, of terminals /allowed on 
\^ a multidrop line, a good network design also requires a 

* constraint on the average terminal response time on a 
multidrop line. The STACOM program allows a user to 
- specify the limit on a run basis. 

^ ■ ■ ■■■ i ' • ■ ' • - • 

7.1.11; Programming- Language . 

^ ' ' -.The STACOM program is implementVd ' with the ".FORTRAN V language 

of UNlVAC^ systems, compiled with the EXEC-8 FORTRAN^ Preprocessor and 
mapped by its MAP- prodessor. 

^j^.' ■ ■ .. . , 

7-^1 .^!12 ' : . Operating System Requirements 

*' " \ The EXEC-8 operating system of the^ UNIVAC 1108 computer' has 

been' used in the development of the STACOM program. . The current edition 
of the STACOM program cart only be .executed under the -EXEC-8 system. 
Furthermore, since a CalComp routine is linked with the program, the 
plotter must be part of the operating system. If isuch a hardware unit is 
not included: on the system ,^the . STACOM program must be updated to reflect 
this enviro" 
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In* addition the current STACOM prbgranL iias been de'signed with 
the feature' that all. the desired output be put into a FORTRAN "file ^ 
designated as 100. Before/ executing this program ,^ a file with the nam^ 
100 mxast be assigned. Otherwise / regialar VRITE- unit 6 Will be the 
destination^output * file, e.g., p^int .output will go to Ihp user's demand 
terminal when it -is run as a demand Job. . . , ' 

As an example, the following is a complete list of EXEC-8 
control statements which need to be prepared or typed in after the run 
card for properly executing the STACOtt--program . . ' ' 

@ASG,UP 100 
• . §SYM,P PUNCH$, ,G9PLTF 

- @XQT File. Element ' • ^ 

(data) -g^ , • ' 

/ @BRKPT. TOO ^ ^ 

* V @FREE 100 ' V ' 

eSYM 100 , ,T4 . * 

^ • ■ 

/The @SyM,P command directs the resulting plot card images to 
a CalComp plotter designated G9PLTF. ' The last §SYM command 'directs 
print output to the slow hardcopy printer designated T4-- 



7.1.13" Functional Limitations ' 

^ While the STACOM program has been designed and implemented 
with the intehtio'n> that it be applicable as widely as possible, it does 
have certain limitations. These are due mainly to the limit of program 
size (sum of^I and -D bank) allowed under the EXEC-8 system for simplistic 
programs. The maximum program size allowed is 65 K words per program. 
Although it is more convenient for later, use. to assign all parameters with 
maximum values as long as the ^overall program size is within limits, this. 
- results in greater expense in later use of the program due to the higher ^ 
core-time . product . Therefore, it. is recommended" that all parameters be 
set at values just 'high enough for anticipated lise. 

" ■ * ' . . « ■-. ^ 

After setting 'parameter values , the STACOM program capabili-^ 
ties are then limit'edL^ to these assigned values. If a ^.un requires that 
certain parameter . value ^-be exceeded, the STACOM program must' be recompiled 
and -r^gmapped . ' " .* . 

7.2 SYSTEM RELIABILITY AND AVAILABILITY ANALYSIS - , 

Miile cost may be a major concern * in dec id injg the option for^ 
network implementation whe^h;^ several alternatives are available, the factoi^^ 
of system reliability (suryiyal . probability) and availability as a function 
of alternate option does deserve.^some considerations.. . The reliability 
and availability of a system not only depends on how ^the system is built 
. up, it also depends on how 'each coigponent of* the system behaves as time 
^ passes by* ■ In the following sections, we ."will present assumptions and 
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definitions of therms and equations which are to be used ^(.later in eaXculating 
system^ reliabilities "-^d availabilities. -The constraints of subsystems 

[to be investigated and^results fironr applying the^e equations for both • /. 

,-Qhio and Texas are then presented. c» ^. . , ^ 
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^ Assumptions 



The true reliability (-survival probability) of a given 
component as a .function of age is impossible to describe exactly and 
simply. However, in many, cases a component's reliability can be practi- 
cally and -^usefully represented- as a unit with a "bathtub" shape ^.failure 
rate function as shown in Figure 7-8. In other jifords, a component can 
be well described as having a failure rate that is initially decreasing 
during the infant mortality phase , constant during . the so-called "useful 
life" phase, and, finally, -increasing during the sb-called ""wear-out" phase 



UsefOI Life 



B^igure 7-8- "Bathtub"- Failur'e Rate FunctTion 
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In .this study-^ we assume that all components are t-o be opePated^ vricthin the 
. constant fail,yri5 rate phase- - Several c^str^ibution functions do'- Ka^fr^e such^ 

a constant failure rate case- Ho^.ver , in ihe following discussions, we 
^ use thte exponential distribution to represent the reliabilij^y ♦'function ' for 
. each individual com^ponent. An- important .property of tdbe exj^nential ' 
distribution is that the remaining life of a used component is-^n'dependenr * 
of its initial age (the "memory less property"), itfith th^ exponential 
distribution it follov^s tha^: 



'(a) Since a used component is as good as new 

(statistically), there is no advantage in following a 
.policy of planned replacement of used components krK>wn 



toSsbe still functioning- 




(b) . The statistical estimation data of mean-life^, ^ . 
percentiles', reliability anS so on, may be collected on /'^^^^ 

the basi^ only of the number of hours of observed life 
' - - and of the number of observed failures; the ages of 

components under observation arg irrelevant, 

- . . ■•■ - ■ ■ •. ' f : ■ ■■ ' ' 

7.2.2^ Definition'- / 

For the pxH*pose of convenience in later^ discussions, we. give 
-definitions to the following terms and notations:: 

(a) Xi = Failure^rate for component i 

^ (b)r~jjL^ = Mean time between failures (MTBF) for component i 

'■ • - ^ ■ 

(c) vi = Mean time to repair (MTTR-) for component i 

. '(dy .RCt) =' Reliability function as\a function of time, t 

. (e) A(t) = Availability function as a function of time, t 
^ (f) Aav = '^^^ limiting average availability 

(h) X = System failure -rate . . 
(ij fJL.= System MTBF ' _ ■ ^ 9 

' (j) v= System KTTR- 
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System, Reliability and Availability 



Gi^j^ri a system^ with n C>2) components, it is in general 
^impossible to derive its exact reliability and -^ailability. HcHSeVer*, if 
"the statistical iriter^elationship^ among its ccmponents. can be descriljed, 
we^cari then relate- the >3i^tem reliability and' availability to the' ^ 
reliabilities and availabiliities of the ccxn'ponents. . For the simplest • 
case, if al^ of the compone^nts are stat^tically independent and each of 
them has a constant failuire rate ^ then the overall system reliaBi^ity 
R(t) for a series system\ (a systemr whibh/ functions if and only if each 



system 
component functions) is 



R(t) = e "^^ 




\ 



* . n , ; 
vjhere A i H 
i=l 



n =t number of components in the system 



X 



If the- system has a parallel structure (a system which 
functions if and only if at: least one component functions), its 
^ . r^eliability becomes 



R(t) = 1 - n (l - e"'^!^) 
i=1 



(2) 



where IT denotes the multiplicatibn operation. 



Furthermore, for a seraes system, its limiting average system 
availability can be described as 



,<4 



^avg 



= 11+ E>'i^ 



(3) 



and the average of system downtime . (MTTR) becomes 



n 

. ■ . i=1 



(4) 



r 



where [jl = system MTBF 



i=1 



7 



-1 



(5) 
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System Reliability and Availability foip the Texas Network 



7,2. 4/r Rel-iabilitv System Structure s, The existing communication 

network- for Texas consists of two central data base computers ^at Austin, 

one central switcher at Austin and two regional switching computers • at . 

both JDal las and Saii^ Antonio . 

With this^in m^d , the reliability -system structures for an 
individual user terminal canTEe described as follows: 

c ■ .- ■ - ■ ' ■ ••■ 

. ' Case 1:. User "germinal - Austin Switcher - Austin Data Ease 

Computer . , . ■ ^ 

' F^igure 7-9 shows the reliability system structure for the 
user terminal, whe^t- its communication with the central data bases has to go 
through the Austin switcher only. "r^z^ 

' ' • ■ . • • 

. Since line L2 is a very shorty one and it is. ah in-hquse line, 

its reliability i^s considered to be 1 . - This also applies to tke^ following 
'^ases * ' -"'^ . 



Li 



Austin ^ 



1-2 



RSC 


— 00 




DB 



Figure 7-9. Texas Reliability Structure for Case 1 



Case 2: User Terminal - 'Dal25^s Switcher 
Switcher - Austin Data Base Computer 



- Austin 



Figure 7-10 shows the reliability system structure for the 
user terminal when Its communication with the data /base has to go through 
botji Dallas and Austin switchers, 

(c) Case 3: User Terminal - San Antonio. Switcher - Austin 
Switcher - Austin Data Base Computer ^ 

Case 3 is similar to Case 2, with the exception that San 
Antonio switcher is the local switcher instead of Dallas 
switcher. It is shown in .Figure 7-11. 
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Figure 7-10. Texas Reliability Structure for Case 2 



San Antonio 



Austin 



Austin 





DB 



Figure 7-11. Texas Reliability Structure for Case 3 



7. 2*. 4. 2 ' Bapj^rical Components^ Failure Statistics > Table 7-1 shows 

failure statistics for all of relevant components as givetn in 

Texas reliability system . structures . These data are provided 
by differexit sources as indicated on the Table. 



7.2.4.3 



EKLC 



System Reliabilities and Availabilities . 

(a) Case 1 ' 

The effective syfetem failure rate is equal .;to 

' \1 = Xt + 4Am + ^RSC + ^DB ^ ^ENV 

= 0.02786 

■ * 

Its reliability function as a function c^f time becomes 

R,(t) = e rQ. 02786 1 
Applying 

^ t = 24, Ri(24) - 0.512 

Since \^ = A.x + 4Am + Xl + ARSC + '^DB^+ AeNV 
-= 0*0832 

and its average availability is equal to 

. A-l - 0-913^. " ' ^ 

■ } 

Given a 2U-hour operation period, the system will -have a sum 
of no .6 .minutes, .^of outage. .These results are tabulated in 
Table 7-2^ , ' • 



7-22 



2IS- 



77-B3> Vol. Ill 



Table 7-1 Empirical/ Estimate Components* Failiire^StatistiQS 



Component 



Ri 
MTBF 



^i 

MTTR 



^i ' 

• Failure Ai 

"^ate Availa- 

(X-10-3) bility 



^'i 



Source 



1. 


Terminal 


900 


0.667 


1-11 


0-99926 


- 074 


Int. 
Comm • 
Corp. 


2. 


Modem 


'5000 




0.2 


0-9994 


.0.6 


Ohio WU 


3- 


Line 


■ 668-5 


\ 1.4 


1 .496 


0.099791 


2.1 


Ohio WU 


4. 


Data Base 
Environment 


. 350.13 


.0.57 


2.85 


0.9984. 


1 .62 


Ohio 


5. 


Austin S/W 


143.9 


^1. 17 


6 .^94 


0.9920 


8.13 ^ 


1 


6. 


Dallas S/W 


145-0 


0.95 


6.89 


0-9935 


6.53 


Texas _ 


7. 


San Antonio 
S/W 


145-4^ 


0-56 


■4-88 


b.'9962 


3.86 


DPS 


8. 


Data Base 


'68.3 


4.67 


14-64 


0.936 


68-4 


I 




- , Cb:) * 


Case 2 
















The effective system 


failure 


rate is 'equal to 








^2 


= Ai + 2AM + 


A.L + A.RSC at Dallas 
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" = 0.03664 
and its reliability function becomes \ 

' R2(t) = e-°-°3664t 
.Applying t x. 24, R2^24) = 0.U15 

Since y2 = 0.0930, its average system availability is 
equal to ^ 

^2 = 0.915 

Given a 24- hoxir operational period, the system will have 
a sum of 122.5 minutes- of outage.* These results are 
tabxilated in Table 7-2. 
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Table 7-2. Texas System Reliabilities and Availabilities for a 
_24-Hour Operation Period < ) 



- 


/ 

System 1 

V 


System 2 


Sys.tem 3 
* 


1 ) Reliability 


0.512 ^ . 




0.415 


2) Availability 


0.9232 


0.915 


■ 0-917 

>_ 

r 

119.3 minutes 


3)pv Daily butage 


'110.5 minutes 


122.5 minutes 


(c) Case 


3 







The jeffective system failure rate is equal to ^ 

' . - . ' V / / 

'• » '^S = ''^l ^'^M + + A.RSC at San Antonio 

=0,03563 . 

and its reliability fimction becomes 

„ -0.03663 

■ R^C t) = e , 

Applying t = 24, R3(24) = 0.415 
Since 73 = 0.09036 

its average system availability is equal to 
A-3 = 0.917 ^ 

Given a 24-hour operation period , the system will have - 
a sum of 119.3 minutes of outage. These results are 
also tabulated in Table 7-2. 

.7.3 RESPONSE TIME ALGORITHM 

This section describes a- network response time algorithm which 
models mean response time values at network user terminals.- Response time 
is defined as "that time- interval between the time :a network user initiates 
a request for network service and. the time .a\ which a response is 
completed at the usersV inquiring terminal. • . 

Section 7.3.1 describes a general approach, to network response 
time .modeling. Following this backgroimd material, specific models used 
in Texas dre discussed in Sections 7.3-2* 

• ■ / _ - 
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••,.7.3.1 General Response Time Modeling Approach- 

i 7*3. 1.1 Jftpproach . Components of the model described in th^s section 
/can .be assembled to mimic response time behavior at any terminal imbedded 
in, any network confisuration incorporating ^ terminals , lines, message • 
switching computers and data base computers i. ' ■ ^ _ 

- ^ To falcilitate discussion, we shall consider the components fpr 
a response t^ime. model for the general network depicted in Figure 7-12, 
although the principles of model component development apply to any 
network conf igxiratlon 1 

'In the network shown. Regional Switching Computers., (RSCs) , 
service terminals within theii* defined regiorTs.- RSCs from each region 
are conru^ted to a central RSC which provides , a data base for inquiry/response 
tran^ctions. * - 

^- - f ' ^ 

The longest response time at a system termination will occur 

on a multi-dropped line served by a remote RSC. The response time model 

discussed here treats' this condition. 

Figure 7-13 presents a simplified drawing of the ponf i-guration * 
of interest. The remote RSC services a multidrop of M terminals and 
receives a single regional traffic^load fi^om-all other terminals in the „ 
region. In our discussion^ intraregion lines are. half duplex and 
int'erregion lines are full duplex. -Again, the general approach is- not 
limited to these specific choices. ■ 

' \ - ^ > , . 

The central ^^RSC connected to the d^ta base, receives traffic 
from the remote RSC of interest, and from both terminals -^in its region, 
and other RSCs in the network- ^ ' 

In this scheme, messages transmitted from multidrefp terminals 
to the data base, and back to the appropriate multidrop termina.1 , encounter ^ 
a series of queues . , 

The total time spent in an^ queue is defined, as the time .spent , 
waiting' for service frc«n a facility plus the; time spent by the facility in < 
servicing the transaction* The response time model developed ^ ' 
here considers average or mean values for all vaj?iables, so that, , 



computers . 



ECQueue Time) .=^(Wait Time) + E (Service Time) 
Fa^pilities in the model consist of transmission- lines and 



Figure 7-14 shows seven distinct queues encountered by a data 
base inquiry and response operatTion 'from a multidropped terminal. The- ^ 
wait time and service time components of. each queue are delineated in^ the 
figure. Inquiry input to the data base moves across the top of the figure 
from left to right". ^ R^esponse output frcxn the data, base moves across* the . ^ 
bottom of the figure from right to left . Each of the queues, seven in 
all, are numbered for later easy reference, when specific equaitions are 
discussed . . 

• ' ... - • 

■ ■ ■ • , . . • ■ ■ ! A ' ' 
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Flg,ure'7-13. Simplified Configuration For Response Tike Analysis 
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Each of 'the queues is oonsidered to be a single server 
queue 9 with the exception of the data base RSC computer which may be 
treated as- a double server .queue (dual .CPUs) if desired, " ^ 

■■ . , A . ■ . . , . ■ . ■ ■ ■ 

7*3-1-2 General EquatiojQs / We shall now develop a set of general 

equations for a response time model • In this model , response time is 
defined as that timie from initiation of a request for network- service a^t 
"a terminal to the time thSt a response is completed at the requesting 
terminal. We wish to de^lop equations fpr the queues outlined in : 
Figure 7-14 for a network capable, of handling three types of 'message 
priorities. In addition, for purposes of this discussion, output from - 
the computer onto the multidrop line is given priority oyer input messages 
to the computer from the' multidrop line. ' 

/. . Thus, there are really 7* types of priorities to deal with. 

Consider the three 'message priority types as being ' 

Priority 1 = Message type A 
Priority 2 = Message type B- 

Priority 3 = Message type C . ^ - . - 

Then, on the- multidrop, the model will need to. handle the 
following four priority types 

Priority 1 = Output of Message type A ^ ' ■ 

Priority 2'= Output of Message '^type B \ 
^ - Priority 3 = Output of Message type C * 
Priority 4 ^ Input of all Message: types 

This approach is necessaf-y since messages cannot _be-r prioritized 
until they- reach a computer , ^t which point, message types can be examined 
and appropriate prior it i-es assigned to each. It is assumed here that -it 
is not desirable to allow network users to assign priorities to messages. 

* On interregion full duplex lines, output does not interfere 

with input so that the model need deal with input and output of the three . 
priority types, messages A, B, and C. only. , ^ - 

* ■ • . 

The following , assumptions are made for model development:- 
1 1 ) /: : Traffic, arrivai patterns at facilities are" Poisson. 

(2) - -Inter-arrival^ times, of mesisages are exponentially . -„ 

distributed. ^ 

(3) Output, messages ii?om the computer to the multidrop line' ^ 
hayg priority over input messages -from the t.erminais. to^ 
the computer. • - . . ^ 



(4) Message dispatching is first in, first out, (FIFO) 

(5) No messages leave queues without first being servic'ted'; 
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(6) Polling is cyclic on the multidrop with equ 
% for each terminal'^ r 



ighting 



'time , 



(7) Message handling is on a non pre-emptive basis, that 
is, messages are not interruptecj once they are. placed 
on a transmission line. 

s' ••• - ' 

(8) When dual CPU^s are considered, they are assumed to be 
evenly loaded. • • 

<9) Users on *the -multidrop line do not hold the line for 
more than one message before polling is resumed. 

' Under conditions of the above assumptions/ the mean ^ waiting 
E(tw) , in a single server queue is . - . " 



E(tw) = 



pE<t5) 
1 - P 



where 

and 

where 



or 



E(ts).= mean service time (sec) - . 

p = E(n) X EC ts) ' ■ 

E(n) = average number of transaction arrivals per^ second 
The mean queue time is therefore ■" 

E(tq) = E(tw) + E(ts) 
pE(ts) 



or simplified. 



E(tq) = 



1 - P 



E(ts) 



.-E(tq) .= 



E(ts) 
►1 - P 



(2) 



." The term, p is a m^iasure of facility- utilization and is equal 
" to the. fraction -of time that a- facility is ip use serving transactions. 
The term, p , takes on values betwen 0 -and 1.* 14hen p =.1 it means that the 
facility is 100% utilized. lf<e shall see that p values should generally ^ 
not exceed 0-700. . . 

\ For" dual server queues, such as coraputers with twin processors 
where an incoming transaction is serviced -by the first, processor which is 
not busy, the waiting time for service, E(tw) , is given by • ■ 



ERIC 



22. 



7-30 



77-53, Vol. Ill 

— - ~ - - u_ .^1., ; p 2.„ ECts) — - — „ . - 

E(tw) = ■— (3) 

1 + p 1 - p . ^ 

_ ■ •■ ^ ■ ■ . ^ . ' ^ . 

and in this case the traffic value, E(n^ , should^be halved in 
calculating p ; that Jl^ ... 

; . . • , • • - "^V. • E(n) •• / ■' 

■ ^ .■ p = E(ts) : • 

' Before presenting specific equations for the queues outlined 

in Figure 7-14, we shall consider the general equations for waiting times 
when it is desired to handle messeiges of different priority types. 

The ability to prioritize messsiges csm be an important network 
feature when there is a mixtiore of long and short messages on the network, 
thait is, when there is a wide range of average message lengths for ■ 
different message types. For example, in the law enforcement environment, 
when long message types such as digital fingerprint data. Computerized 
Criminal History data^, digital facsimile data or long administrative 
messages aire included in a network along with shorter inquiry/response 
messages related to officer safety, it may be expedient to transmit the 
latter message types with a higher priority over the network to insure 
shorter response times for ^hese more important message types. 

The response time model is ^capable of handling up to four 
message priority levels,. The mean wait time components of mean queue 
times for the four f>riority level's are given below, ^ Priority 1 ilsk the 
highest priority. 



JJean wait time. Priority 1, / 

• ^ -pECtsO . 
E(twl) = ' ^ 

; 1 - Pi ■ 

Mean wait time. Priority 2, ^ 



•"fe ■ ■ - 




L -■ pE(ts) 

E(tw2) = — - (5) 

■ ' - ■ - - ^1 - Pi): (1 - Pi - 'P2) - , - . 

Mean wait time. Priority; 3,. , \ 

: V . pE(ts) - 

E(tw3) = (6) 

(1 - P^l - P2) (1 - Pi - P2 -" Ps) 
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Mean wait time 



1 



E(tw4) = ^ . (7) 

« ( 1 - Pi - P2 - P3i) ( 1 - . 



In the above equations ^ ^ 

O • • ■ • \ . ' 

' = facility utilization due -to .priority i message type 

" . .'. • / ■, i = i» 2, -3, -. ■ ' ;, ..■ ■ . . . . 

and \' Pi •= E(ni)XE(tsi) 

where v ' ECn^) = arrivals per second of , prior ity ^ i type messages 

and ^ E(tsi) = service time for priority i type messages 

so that the total facil ity utilization 

P = Pi + P2 + P3 + • 
and the total message arrivals per second 

" E(n) = E(n-j) + .£(n2) + E(n3) + E(n4) 

/Finally, in the. model, there are two types of. service times 
to be calculated* One is service tine for message transmission over 
communication Une facilities and the other is service time for message 
switching and^data base acquisition by computer facilities. 

For the four priority "typfes., service times for.. jaessages on 

cbmmunicatioti lines are given by . - ' 

■ . . . - ■ ' * 

' ' (Lmi + OH) X Be ' 

E(tsi) = ■— • — + MPSE (8) 

C ■ - * ■ . 

where i,^= 1, -2, 3, : . " 

and Lmi « average message length o^ a priority i type message in • 

. char^ters , ' . . . . * 

OH" = number, of overhead characters "that accompany a .me§sage\- on 
: the network / ' ' . 

Be.. = -number of bits per character - * 

C = line/ capacity in Bauds . 

MPSE = time spent for pauses in transmission 'due to modem line 
turnaround time or other factors -r ; 
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The imsubscripted service time term, E(ts) , (vrtiich appears 
with the" tmsubscripted P term" in the numerators of equations ^ thru 7)", i.s 
calculated similarly, but uses the overall network average message length, 
Lm, in place of Lmi, 



Lm = PiCLml) + P2(Lm2) + P3(Lm3) + P4(Lm4) 



where 



(1 



Pi =' the percentage of priority i type messages on the network 
i = 1, 2, 3, 4 • , - 



The m-ean service time, for a negative poll on the multidrop 
network iis given by 



E(tPOLL) = 



POH X Be 



PPSE 



(9) 



where 



POH = number of polling characters including overhead characters 
Be = number of bits per character ^ ■ ' 



Y ^ . = line capacity in Bauds 

PPSE = total line pauses during a negative poll due to modem 
turnarouiidsV etc. There are two line turnarounds for 
a negative poll on a half duplex line^ 

Note that communication line service times do not include . 
terms accounting for line transmission delays as a function of distance. 
These contributions' to total response time are negligible and are not 
included in the models . " . 

. . . Mean_ service times To estimated fi?om data 

supiplied by computer ' system vendors.; ' Of interest is the ^average time 
required to process a trsmsaction . " For an BSC the tim^ is that required 
to- perform message switching. For a remote single server RSC/ the mean 
queue time E(tqRC), is 



E(tqRC) = 



E(tsRC) 
1 - PRC 



(10) W 



where- 



and 
where 



E(tsRG) = mean service time for switching per transaction in 
a' regional .computer : - - v / -'v, ■ 

PrC .= facility utilization for a regional computer 

PRC = E(nRC) E(tsRC) ' 

B(iiRC) = total transaction airrivals per second, at the: 
regional RSC • . - 



ERIC 



7-33 



22 



77-53,, Vcjl 




>re -Shall assume that the 



For .an RSC connected l^o- a'^ 
computer ±4- a dual- processor so -that-^dT^^^^ -Zn^ 
this case, the mean queue/ tide for the data J^se "switcher computeV; E(tqCD), 
IS ' ^ I ' 



-5 ■ * p2cD.^ E(tsCD)- ^ 

E(tqGD) = ^ . ^ -I- .EOtsCD) 

1 + .1 - PcD . - 



(11> 



where E(tsCD) = mean service time -for switching plus dat^a base 

. ^ ^ access per transaction ' 

PCD = facilitjr utilization- for an with 'data base v* - 



and 



' E(nCD) 
= ^ ' E(tsCD) 



where 



E(nCD) = total transaction Arrival rate per second at the data 
base' RSC 



Mean service times for computers are hardware and software- 
configuration dependent, which necessitates vendor consultation in e,ach 
base. Generally , computer mean service times will, range from 100 ms to 
700 ms. ' ^ ' - -9 " 



In arriving at values for computer mean service times, it 
is important to visualize the computer * facility as a single larg^ queue, 
despite the fact that the. operating system ^raay involve many queues 
in,real:^ty. One approach, for example, may consider the mean number 
of program . steps executed - per transaction ^and the. mean, number of disc 
accesses per transaction . Typical numbers -may be : 



ITEM 



SPEED 



TIME 



150,000 instructions 
per transaction 



@ 1 microsecond mean 
instruction execiition 
time 



0. 150 



5 disc accesses per 
transaction 



§ 47.5 milliseconds, per- 
access 



. MEAN- ^CCMPUTER "SERVICE T-IME = 0.435 sec' 

Ideally, vendors or system users may have actual measurements 
available -from operating statistics. ^ ^ 

7.3-1-3 Inputs/Outputs -. * The general model requires the input data 

listed in Table 7^- Table 7~k describes the terms calculated by the 
model. Figure 7-15 clarifies vriier^e various terms apply in the model. 
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Table 7-3 • Model Inputs 



Item Symbol Meaning and Units 



1 


Cm 


2 


CR 


3 


OH 


4- 


MPSEM 


* 5 


MPSER 


6 


M 


7 


uc 


8 


Li 


.9 


L2 


fo 


LS 


■1 -1 

• 


T 1. 


12 V 


L5, 


13 


L6; 


14 


L7 


15 


Lm . 


16 


E(nml) 


IT 


E(nm2) 


18 


E(im3) 



Line capacity of the multidrop (Baud) 

Line capacity of interregion line (Baud) 

Overhead characters in line protocol ( CH) 

Total line turn-around time on multidrop (sec) 

Total line turn-cu?ound time on interregion line 
(sec) 

Numbier of terminals on multidr.op 
UnitSv per charactej^ (bits) 

Priority. one output* average message length (CH) 

"Priority two output average message length (CH) 

Priority three output average message length (CH) 

Input average message ^ength (CH) 

Priority one input average message length (CH) 

Priority two input average message length (CH) 

Priority three input average message length (CH) 

Overall system average message length (CH) 

Mean arrival rate pf ^priojrity one output, messages to 
multidrop :(msg/sec) 

Mean arrival rate of priority two output messages to 
multidrop (msg/sec) . J . 

Mean arrival rate of Priority 3 output messages 
to multidrop (rajsg/sec) 



77-53, Vol. Ill 
Table 7-3- Model-Inputs (Continuation 1) 



Item Symbol Meaning and Units 

•19 E(nm4) Mean arrival rate of all input messages fTrom 

multidrop (cnsg/sec) 

20 E(nRI1) Mean arrival rate of Priority 1 input messages on 

interregion line (rasg/sec) 

21 E(ni^I2) Mean arrival rate of Priority 2 input messages on 

interregion line (msg/sec) ^ 




22 E(pRI3) Mean arrival rate of Priority 3 input messages on 

interregion line- (msg/sec) ; . 

23 £(nR01 ) Mean arrival rate, of/ Priority 1 output messages on 

interregion line (msg/sec) 

24 E(n'R02) Mean arrival , rate of Priority 2 output messages on 

interregion line (msg/sec) ' 

25 E(nR03J— ^ Mean arrival rate of Priority 3^ output messages on 

interregion iine- (msg/sec). 

26 E(nCR) ■ . *;'Mean number of transactions/sec. at RSC (tr 




27 E(nCD) Mean number of transactions/sec at the RSC with \ 

a data base (trans/sec) 

28 E(tsCR) Mean service time per transaction for the RSC 

computer (sec/trans) 

?9 : E(.tsCD) Mean service time per transaction for the RSC data 

base, computer (sec/ trans) 
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Table 7-U. Calculated Values 



Item ^ Symbol 



Meaning and Units 



1 



3 
4 



6 
7 

8 



-. 1 0^ 
11 

1.2 
13 

m 

15 
16 
17 



E( tsmi) 
i = 1-7 

E( tsm) 



E( tvnni) 
i = 1-4 

rpmi ^ 
i = 1-4 

pm 



E( tqCR) 

E( tsRIi) 
i = 1-3 

E( tsROi) 
i = 1-3 

EC tsRI) 



EC tsRO) 



pRIi 

i = 1-3 

pROi 
S = 1-3 

pRI 

Or 

pRO 



EC twRLi) 
i = 1-3 

EC twROi) 
i = 1-3- 



Mecin service time for messages on the multidrop 
line Csec/msg) 

Mean service time for messages on the multidrop ^ 
using overall average mes'sage length CLm) Csec/msg) 

Mean wait time for service on the multidrop line 
- Csec/msg) ' ' ' ' 



Mean utilization of mialtidrop line for 'each 
priority type 



7 



Total mean utilization of multidrop line for all 
messages 

Meatn queue time of FtSC* (sec/msg) ; 

Mean service time for input . messages on 
interregion line (sec/msg) 

Mean service time for output .messages on 
interregion line (sec/msg) 

Overall mean service time for input mes"sages on 
interregion line (sec/msg) ^ ' 

'Overall mean service time for output messages on 
interregion line (sec/msg) 

Mean utilization of interregion line for input 
messages for each priority type 

/ 



ECtqCD). 



Mean utilization of interregion line fd^ output 
messages for each priority type 

-Total me^ utilization of interregion line for all 
input messages . " • 

Total mean utilization of interregion line for all 
output messages 

Mean wait time for input service on inter- 
regional line (sec/msg) 

Mean wait time . for output service on inter- 
regional line (sec/msg) 

Mean queue time of RSC with data base (sec/msg) 
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E(nml) 
E{nm2) 
E(nm3) 
E(nm4) 




E(nCR) 



CR 



E(nRM) 
ECnR12) 
E(nR]3} 



CR 



E(nROl) 
E(nR02) 
E{nR03) 



INPUTS 



E(tsCO) 



RSC 




DATA 




BASES 









T 



E(nCOJ 

























ECtimi) E(rwCR) 
i 1, 7 




E{tsRi;) 
J ^ 1,3 " 


Ri; 

; - 1,3 


E(twRi;) . 

^ 1,3 


E(twCD) 


E(tvn) 
'E(twiniJ 


/ 

r 


E(tiRO0 
J - \.Z 
E(tsRO 


Ro; 

; - U3 

Rl ■ 


E(rwROi) 
i ^ 1,3 

9 

\ 




ml 








• 
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Once the calculated values are found , It is a simpl<e matter 
to sum up the desired cooip>onents oX the seven queues involved, (outlined 
_ in Figure,_7-1^^ ) - to--au?rive at- desired- v^i^jes for -response times by priority 
type. It is also 'possible to use the model for simpler network configurar* 
tions which may Or may not involv^ message prioritization. The following 
two examples will clarify model use. . ■ • - ^ 

EXAMPLE 1 ' ^ . ." ^ • 

\ Suppose we wished to find response times for the network^shown 

in Figure 7-14 .under the following- conditions: 
^ • * .1 

* • There are three priority type messages on the network, 

■ - A, B, and C, with A being the higher -priority 

• Output of messages to the multidrop lihe has, priority 

/ ' over input messages . from the line multidrop - 

^ Inquiry messages flow from \the multidrop line through an 

RSC, over' interregion lines to a data base RSC and 
" response messages flow back 

The equations for "response* time are presented below. There 
are three equations shown. 

'E(trA) = mean response time for -a priority A message*' 

E(trB) = mean response time for a priority B message 

ECtrC) mean .response time for a priority C message 

, Each equation is comprised of the' appropriate wait and service 

time components calculated by the model. . The equation for E(trA) is"\ 
present^ in more^^^^^e^tail. The equations fpr E( tr3) and ECtrC) are. o^ 
similiar "construction , however, the waiti times_ in queues are longer since 
they are of lower priority'^and the line-service times are different since 
average message lengths are different . These .differences are evident in 
the ^use .of different subscripts. Ilote that the ^it time for line service 
f<yr*, an input message on the multidrop line is the same, in all equations 
since input from the multidrop is visualized as priority 4 on the multi- 
drop line, that is, input waits for all output onto the multidrop., 

* * 

, Queue No ^ 

Term Explanation , ■ - (See Figiire 

' • ^ . ^ (See Table 7-4) ■ ' -7_14) 

E(trA) Re^sponse time of priority A messages Not applicable 

M - 1 



[M - 1 



E(tpoll):' Mean waiting time for poll at a. terminal 
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Term 
+ E(twm4) 

- * • . • ^ 

-h E(tsm5) 

+ E( tqCR) 
+ E( twRII) 

+ ECtsRII) 

+ E( tqCD) 
+ SCtwROI ) 

+ E ( tsRpI ) 

+ E ( tqCRO 
+ E( twMI) ■ 

+ E(tsMI) 



.anation • 
(^ee Jable 7-4) 



Queue No . 
(See Figure 
7-14) 



Mean warLting time for^other input messages 
on multidrop that may be polled before;, 
terminal of interest, . 

' Mean service time, for Priority A- input 
message on multidrop line ' 

Meart queue time at RSC - 

i Mean \ waiting time for Priority A message 
i for interregion line": service 



iMeari" t-service time . for Priority A message 
on interregion line 

Mean queue time at RSC with data base 

Mean vraiting tim,e for Priority A message 
for interregion line service 

Mean service .time for Priority A message 
on interregion line - 

Mean queue time at RSC ■ 

Mean wait, time for output service of 
Priority A message onto multidrop ,line 

Mean' service time for output message of . 
Priority • A on multidrop line 



T 



2 
3 



n 

5 



6 
7 

,7 



andi 



E(trB) =. 



M - 1 



E(tpoll) + E(twm4) + E(tsm6).+ E(tqCR) 



ECtwRX?) + E(tsRI2) + E(tqCD) 
E(twR02) + E(tsR02) + S(tqCR)' 
ECtwm2) + E(tsm2) 



EC trC) ..= 



M - 1 



E(tpoll) + E(twm4) + EC-tsm?-) + E(tqCR) 



+ E(twRI3) + ECtsRIS) + ECtqCD-) 
+ E( twR03) + E(tsR03) +. E( tqCD) 
+ .E(twm3) + E(tms3) 
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E^iAMPLE 2 

Suppose we wish to deal with the simpler network configm?ation 
shown in Figure 7—16. As before , the longest response time in this 
network will occur on one of the multidropped Tines. Therefore, consider 
^e simplification of Figure 7-17 where we consider one such line. . , 
Consider, als<o, the ^following characteristics pf interest. 

• There is no .priot^tizatipn of messages. ^ . " 

" Output of messages to the multidrop has priority 
over input messages ft^om. the multidrop . 

A single RSC with data base is used in the network 

Under these conditions, the response time, E(tr>, for messages 



is given by 

M -1 



E(tr) = 



ECtpoll)^ + E(twm2) + E(tsm2) 



.2 

-h'ECtqCD) + E(twm1) + E(tsm1) 



In this equation, output is givj^n priority one and input*' is 
given priority two. . . - - 

^ ' ■ . ' ' . ' - - / ■ ^ • 

' • ' ' . ' ■ . ' - ' . ' ■ ' V • -< - • . 

7.3. 1.4 Model Validation '. The reader, will note that simplificajtions.. 

have been introduced into the model. E'er example , mean .queue time'at . . 
computers is calculated Without regard, to average -mesfsage lengths .of 
transactions. This -assumes that; the ine an number of software operatioris 
carried out per^ transaction (hence ,. mean time) , as well as time for disc 
accesses, is fairly insensitive to- the lengths of ^m:essages which are being 
handled. These and other simplifying assumptions are bestrttest^ by 
can paring model outputs, with simulation . ^This exercise was performed with 
a GPSS program that simulated.-a networl? with the characteristics of 
Example 2 of the section entitled Model Inputs/Outputs , but with -two 
priority message types, A and B, instead of no prioritization. Besults 
are shown in Figure 7-18. These resiilts show -the model to be sufficiently 
close to simulation results to be of* meaningful value as a design tool. 
Values used in these specific tests are shown in Table 7-5- Values in . ' ^ 
Table 7-5 for E(nCD) , ECnml ) , ECnm2), and E(nm3 ). correspond to a total 
network transaction level of 90,720 transactions per day. The curves, 
of Figxire 7-18 were generated by increasing, (or decreasing) , . these valuejs. 
proportionately to generate x coordinate values.. ' : 




' Figure 7-16. A Simpler Network 



^ 



E(nfn2) 





6: 



E(nCD) = TRAFFIC Ffdv\ REMAINDER 
■ OF NETWORK TERMINALS 



Figure'7'.17. Network. Inputs for Example 2 
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A Table 7- 


5. Model Vsilidation Input Values 












- • 


■'•Term-' 

■ ♦ ■ ■ >■ • '■ t\ 


, Value 






Cm ^ 


2400 Baud . 






■ OH " : 


. 13 characters 






POK - 


10 characters 






MPSEM 


\, . 0*,150 sec - 






PPSEM 


0* 150 sec - ^ 






. M 


10 terminals 




" - 


DC 


. 10 bits 






L5 ■ 


18 characters . 






L6 


^ r 250 characters 






' LI ' ■ 


170 characters (output 


Priority 


1) 


L2 


250 characters (output 


Prionity 


2) 


■ L3 -. 


39 characters (input) 






' . .- r .LM 


108 characters , 


_■ 




" . E(tsCD) 


. • 0-700 seconds- 






E(rm1 )• 


0.046 






E(nm2)* . 


0-0042 






: . ■ . E(nm3)* 


0-0502 






- ■ E(-nCD)-^* 


0.525 .:■ 






•Values for multidrop 


traffic' used at E(nCD) = .525 <see 


text) 





**E(nCD) '= -525 for evenly loaded dual processors total ccxnputer . 

. g^^saction load = 2 x .525 = 1-05 transactions/sec or 
90,720 transact ions /day- . 



The equations fbr response times in this model were 



E(trA). =. 



M - 1 



ECtpoll) + E(twm3) + E(tsm5-) + E(tqCD-) 



and 



+ E(twm1) + E(tsm1) 



E(trB) = 



-M - 1 



E ( tpoll ) + E ( twm3 ) ^ E ( tsm6 ) + E ( tqCD ) 



+ ECtwm2) + E(tsm2) 
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* ' " The dotted line in Figure 7-18 represents the time spent 
in queue in the computer (, see Equation 11)* Note that the overall 
life of the system in' terms of ability to handle throughput is limited ' 
by the ccxnputer performance. In the system shown, the cMiputer utilization 

PCD> reaches 0.700"'at approximately 173,000 transactions per day. . . 

At this point, excessive queues 6an develop in the computer with small 
variations in , throughput .demand . . Consequently , designers should be ^ \ 
well into . planning an upgrade when mean computer utilization hovers 
near 0.700. The model can be used to- find the new required computer ' 
mean service, time to handle throughput demand for any number of years 
in the future • Mean service times may be reduced in any number of- ways, 
the most typical being use of fixed head discs , .improving conimuniqat ions . 
so ft v/ar e , obtaining faster core, and implemen^ting multiple processmg 
units. . - . .. 

•> ■ ■ 

7-3-2 The Texas Response Time Model 

The response time model for the State of Texas requires the 
development of further terms to handle the queueing analysis of data. base 
terms , • ' ^ - ' . . . 

The present^ system in Texas employs three regional svritchers 
- one in Garland , one in Austin and one in San Antonio. Each switoher . 
serves terminals in its, general region. The Garland; San Antonio 

switchers are connected through communication li^es.. to the Austin 
switcher. The Aust iriswitcher , in turn , is connected to state data . bases.. 
Response time models developed dn Section, 7. 3^ 1 are .useful., in treating 
response times from terminals into the Austin switch. The nature of 
communications between the Austin switch and the Texas . data bases in 
Austin, however, j?equire the development of additi.onal: queueing. equations. 

- . Figure . 7-19 presents a simplified block diagram of the TLETS ~' 
System and shows specif ic/connections betw^^ Aust^in. switch dnd the " . 

three data- bases providing service : to. the TLETS. Network - the Texas Crime 
Information Center, CTCIC) , the Drivers License Records, (LIDI^^^^ and the 
Motor Vehicle- Department (MVD). - " ' . 

'When the Austin. switch accesses th^se data b^ses, the 'line 
over which the inquiry passes to the data t)ase is held in reserve, until 
the response is constructed , and then used to return the i?jssponse' from the 
data base back to the Austin switch. ( ^ ^ . ' - ^ 

' In analyzing this type of "Holding" operation , it. is useful to 
treat the data base line facilities t^ogether with the data base facility 
as a single system.. For ..example , Figure 7-20 shows the "TCIC system as it' 
appears- the: Austin Switch. - The systCTi has a characteristic' mean 
waiting time, E(tW)s,. a: mean service time ,^ ;E(t^S)s and a utilizg.tion> • 
where' " . ' • • ." . ■ ' : . - ' 

... ■ ps = E(ts)^ ...... 
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Figure 7-19. Simplified .TLEIS Diagram. 



and 



E(n)TCiC = arrivals per second of TCIC. inquiries • 

Since there are two lines available co the Austin switch for 
service .to the ..TCIC, the system appears to the Austin switch as a dual 
server queue. lhus,.,the value for syst«n utilization, P3, is halved by 
dividiEg the mean transaction arrival rate by 2, (see equation 3) • 

The ^ TCIC compixter is also] loaded by LIDR traffic and traffic 
from in-house DPS terminals used for file update purposes. Thus, the 
total number of telecamnunication transactions per second at the da^ base 
computer, E(n)cD» ^ 

• E(nCD) = E(n)Li|)R + E(n)TCIC + E(n)Dps 



&Dd the computer utilization, from the telecoinnunications standpoint , PcD» 

•is- - • . ^ • ..: 

PCD = ECnCp) E(tSCD) ; 

i&ere E(tSCD). is the mean service time per transaction of the IBM 370/155 
single server data base computer, , 

The total mean queueing time for the TCIC system, E(tQ)jcjc, ; 
is equal to the mean ^ system waiting time plus the mean- system service 
time, * - 

E(tQ)TCIC = 2(tH)s + E(tS)s "(12) 

From a system standpoint, the Austin switcher sees two 2400 
Baud lines available for sery icie to the TCIC system • ; Tht^ , frcxn equation 
3f the mean 'system waitiDig time for this dual server, queue is given by, 

^ . ^ V Ps^E(tS)s - ' ' ) 

E(tW)s= ^ (13) 
. 1 - Ps2 

^ • ' ' ■ 

The mean service time in this equation, B(tS) 3, consists of 
the following components: 

E(tS)3 = line transmission time to^i TCIC frpm"^ the Austin switctx 

+ wait time at the TCIC computer for data base service 

. + mean service time per transaction at the TCIC conputer 

+ line transmission time back to the Austin switch 
from the^IC 

, Rote that there is no waiting time for the line when a 
response message is to be returned to the Austin switch from the TCIC 
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since the line is "h)^ld" Tor return service once an input inquiry message 
begins transmission^ 

The comFonents of , the above equa:t ion' are listed in the 
following paragraphs. 

Let the line transmission time, (service time),' from the - 
Austiii switclf to the TCIC computer for input inquiries be E(tS)ATi^ 



' (L(m) TCIC IN + OH) Be ' ' ■ ■'-' f-i. 

E.(tS)ATI = — + PAUSE , 



where 




L(m) TCIC IN = ^average message length of a TCIC. input message , 
' . (inquiry). . '. : • ' 

- messag^ overhead characters . ^ 



OH 



* = bits per (Character 



2 



^ 



C. = line cai>acity in Bauds . — - - 

PAUSE = total pause time per message due to modem turn- 

- around -time etc . - 

The waiting time at the TCIC computer- for ^a TCIC transaction - 
is calculated by considering the probabilities that either another TCIC^> 
transaction is in front of it/ an 'LIDR transaction is in front o 
DPS in -house terminal transaction^ is in>^ fi?oht of it-, and/or all * . 

combinations "Of these possibilities^ exist* This analysis indicaties^ that-' 
in the worst case, the wait tljne, E(tW)xQic, for a TCIC trah^^^^ 
TCIC computer can- be approximated by , ^ ^; " - . ^ . . . . 

E(tK) TCIC = E(tSCD)xPcD X l.1 ^ ^ . - 

where PcD = TCIC computer utilization ^ - 

E(tS)Q5 = Mean transaction service time of the TCIC computer:. 

- ' Since the value for PcD c^J^ot exceed 1 , the multiplicative - ; 
factor of 1,1 suggests tfiat "the waiting time for TCIC service Tor 'a TCIC . ^ 
transaction aTter' it has arrived at the TCIC computer will never V^^^^^d 
one TCIC computer mean service time plus 10% of one mean . service^ time on • 
the average. . ' * ■ - ^ " ^ ' . : 

/ This finding is not unreasonable consider^^iig that; the ^^single 
LIDR and the two individual TCIC lineis" from .the Austin- switch are "held" , * 
as described above, so. that queuing is limited at th^ TCIC x^omputer. 
Further, LIDR and TCIC inquiries enjoy a -non- preotfptivieV priority 
over DPS in-house terminal messages,. , - • ' 
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The iaean service tiine per transaction at tjie TCIC CMiputer 
was arrived at by analyzing software st^J;is tics which provided means 
of ' determining total c«iputer and disc time devoted to telecommimications 
and a measure ^f total transiiot Ions over a given period. The mean 
service time per trsinsactlon for the TCIC computer has been determined 
to be 394 milliseconds.' 

; • Line transmission time, E(tS)^>po^ for an output from the TCIC 

to' the Austin Switch is given by: , - 

(L(m) TCIC but' + OH) Bq ... 

E(tS)ATO = ^T— — ^ + PAUSE . (16) 

C *- . " ' 

. • ..• .•■ - ■ ■ • y - 

The terms in this eiquation are identical to those in eqiaation 
16 with the exception of the average message lengthy L(m) TCIC out, vdiich 
is the average message length of a TCIC response moving from the TCIC 
computer to the Austin switch. r / • - 

* ■ . ^/ * 

We can now construct an equation for the mean service time for 
a fa?ar\.saction to the TCfC from the Austin switch :as the'^ system appears to 
the Austin switch. Using eqtiations 14, 15 and 16 and a knowledgevof the 
computer mean service time, E(tSCD), the equa.tion for system ''mean service 

time, B(tS)s» is * ' , ^ 

ECtS^S ECtS)ATI +'E(tSCI)) X PQD X1.1 
- . . . ^ y (17) ' 

> E(tSCD) + E(tS>ATO > . : 

Now, substituting equation 13 into ^equation 12, the desired 
expression for*- total queue time , or response time , ^ECtQ)iciC, for the 
TCIC system as ^ft appears to the Austin switch becomes, 

" 7. " " . , ■ >^ , ■■ ' ' - ; • ■ 

r -/^ Ps^ E(tS)s / . Jl ^ 

E(tQ)TCIC = ^ +E(tS)s ^ - W(l8p.- 



where s 



E(n)yiC X E(tS)s 



. and E(n)TCic = the mean arrivals per second of TCIC inquiries. 

Equation 18 is used to analyze TCIC turn-around time from the 
Austin switch in th^ analyses carried out in Section 11 of thisf report. 
For the remainder of the network, that is, from miiltidrdps to the Austin 
switch and back, the following equation is applicable . . . , 

The total response time equation for a terminal whose multidrop 

is connected to the Austin switch is: - • " 

^ ^ . • ■ -■ 

1 ' ■ ■ ■ ^ 

- E(tr) = E(tpoll) + E(tWM2) + E(tSM2) (19) 
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- : • - • + E(tQAS) + + E(tS)s- • 

•s • -'• '** ■- - ■ ■ ."^ y- f*s2.. . ■ ■ • . >^ ■ 

V • + E(tQAS) + E(tWMI) + ECtSMI) ' 1 - ' . 

•v. • \ ^ ■ i , . 

. ^etre E(tOAS) = mean <5ueue time for the Austin' switch and 
other terns are as they are presented in eqxiation. 18. . \ 

The response; time for terminals multidropped from the Garland. 
or Sah Antonio switches would" include additional terms accounting for 
reaiofce switcher queues and interregion line -queues i .e. , "ECtWRII ) , — - . 
E(tsRIl), E(twROI) , and E(tSROI). , - - 

Thus, far, "we have developed an equation for the treatment of 
TCIC data base inquiries 'and' responses. A similar set of equations must 
be. developed- to treat LIDR and MVD traffic . . • . . 

"[■"■■ /' In, the ^ case "Of^ the yiDR data base , a single line provi^des 

service 'for message flow between the Austin switch and ' the 'data base. For 
this .system, as fdr the MVB system, . a slightly * different set of equations 
will apply-. For each Qf . these systems, as for the TCIC system, there will 
be a system queue time , that is , a system wai^ time' plus a system service^ 
time. In the "discussion .of the TCIC system, we simply' us e<f^ the subscript , 
S, to' denote .the system. Let us now expand .our terminology for clarity; by 
using the following terms: • = ^ _ - ^ ' 

■ - ■ • ■ - V ^ ' ■ ' ; - 

. E(tQ)sT - system iqueuje.' time for the TCIC system 

* ■ . ' ■ ^ _ ^ . " ■ . , . 

- ECtQ)si = -system queue time for- the LIDR_system 

E(tQ)sM = system queue time for the MVD' system 

, Each of these systems, has a wait time and a service .time as 
viewed from the standpoint of the Austin switch, so th^t;, we may write; 

E(tQ)sT = E(tW)sT + E(tS)sT / ' C20) 

E(tQ)si = E(tW)sT + E(tS)sT . ^ C2r> 

E(tQ)sM = E(tW)sM + E(tS.)sM (22) 

^ For the LIDR system, we have a single line which competes 

for data base service with. the TCIG lines and the ih-house DPS^ terminals - 
The LIDS syston appears as a- single Server queue to the 'Ausrt in "switch 
.with a mean service time E(tS)si a system utilization'of, psi- 
Therefore, the mean wait time for this. system, E(tW)sij is 

PSI E(tS)si . . '\ ' 

.• E(tW)si =. — ^. ^ ' ' (23). 

...... 1 PSI , . ^ ■ • . ^■ 

■■ .... ' ' ^•■•i^.-r ■■ • •■ ' 
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lAere Psj = E(n)LIDR.>< E(tS)si, - , 

The value for E(tS)si '^^ the sum oT the following components: 

E(tS)sj = line transmission time to LIDR data base" 

• 4^ wait time at. the data base ccxnputer for service 

: * ^ + mean "service ''time - for the transaction at the data 

base, computer „ *. 

line transmission time back to the Austin Switch 
from the data base computer 

^ . ■ * ^ 

Let "the line transmission time , (service time) , from the 
Austin- switch -to the LIDR data -base caoQputer- for -input -inqiiiries^ t 

E(tS)Aii. Then 

(L(m) LIDR IN + OH)Bb 
E(tS)Aii = : ^ + PAUSE _(24) 

Where^all terms are ^as they appear in equation 16 and L(m) 
LIDR IN is the average nles sage length for a LIDR inquiry. ^ 

' * .The waiting time of the data base computer is calculated by 

considering delay times for each possible combination of TCIC, LIDR, and 
DPS in-house terminal messages, weighting these by their probability of 
occurrence, and summing these weighted probabilities. The procedure 
follows that carried out for the TCIC system earlier. For the LIDR this 
analysis indicates that the wait time, E(tW) LIDR, for service for an LIDR 
inquiry in the f^ata base' computer is a function of Pqj) and can simply be 
written as:. ' ' ^ ' 

ECtW)LlDR = E(tS)cD.X-PcD. \^ * (25) 

The mean service time for ' the data ^base computer E('tQ)cD 
394 milliseconds is,, of* course , also employed here. " ' 

Line transmission time, E(tS)AiO» output from the data 

base >^ to the Austin, svritch.is: . . .' 

/ . . • ■ - . ■ / -.^ • . :. :\r ; - . ■ . - ; 

(L(m) LIDR OUt\- OH)Bc 
E(tS)AlO = :— « — ^ + PAUSE - ^(26) . 

C ' ■ ■ ' . ' . 

. ' , •» . ■ ■ 

.4 "'' where terms are as/they appear in equation 16 and L(m) (LIDR)OUT^ 
is the average message length /for an LIDR output response message. * 

• Equations 24, 25 and 26 are combined to give an expre^ion 
,folr LIDR meaiLi^*si?vice time as it 'appears to the Austin sutitch : Q , 

v"^(tS)si = E(tS)Al> + E(tSCD) X Pcd'+ E{TSQD) 

■ ^ . "• . ' <27) X. 
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^ - ^" . ■ >■ ■ 

Now, substituting equation 23 into equation 21, the desired 
expression, for total queue time, or response time , E(tQ)Ljj5P, for the 
LIDR data base system as it appears to the Austin switch becomes; 

PsiE(tW)si 

E(tQ)LiDR = ^ ^'p^^ + E(tS)si (28) 

Equation 28 is used to carry but the LIDR analyses presented 
in Section. n . 

For "the MVD , we have two lines providing service to the 
MVD data base, which is separate from the TCIC/LIDR data base, (see 
Figure 7-19) . ■ 

This system is analyzed J.n a similar way 'ks the TCIC and 
LI'DR systems above. For the dual server MVD system qJeue as it appears 
to the Austin switch, the mean waiting time, E(tW)sM> is, 

P^SM i-'^>S):sM 

ECoW)sM = — T2 (29) 

SM 

E(n)MVD E(tS)sM 
wnere Pct^r- = — ■ ^ X " ^ 

^ ■ - .. . , 

and ^^.n),^^^ = Arrival rate of TLETS; traffic 

; . The. equation for E(tS)sM follows the rationale developed for 

the ^TCIC and LIDR systems above. Thus 

E(tS)sM = E(tS)AMI + E(tW)„vD +^(tS)cM (30) 

" . where ^ 
--E(tS);^j = line tr^ansmission time to . the MVD data base 

JE(tW)j^Yj) = wait time at the MVD data base computer 
\ ■ • " for*' service., 

■ . EI tS)cjyj = ^ mean servic^ time per ^^^^^ the 
_ , ■ ^ * MVD co'mputier • ■ '* ' ' • ^; - . - 

. ^ . / . E(tS);yyjO = line transmission time frpm the^ MVD data base 

* V to the Austin switc^h.. 



For the MVD system, the wait time for service for, a 
transaction at the MVD computer, E(tW){^, must consider the fact that 
agencies other than those associated with the TLETS network ^Iso use the/ .* 
'MVD* diatst base. . TLETS, howeyer, has non-preerr tive interrupt priority .oyer 
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. ' ' * 

Other iisers. To treat this case, we consider the total arrival rate ' or 
-teleconmunications messages at the MVD data base to be comprised of TLETS 
MVD- inquiries, E(n)i^, and "other" arrivals at a rate of E(n)Mo- Thus, 
the total arrival rate of messag'es, ECn)^^^* is given by 

E(n)MT = E(n)MVD •»• E(n)MO 

Therefore, utilization .of the MVD data base due to TLETS 
traffic, Pml, is - 

Pml = ECn) 

and the utilization due . to "qther^ traffic, j^jq, 

; ^ _ _ . „ „^ : ^Pmo = 5 ( n )-Mo >< E ( ts ; 

So that the total utilization of the MVD data base computer 
-due to teleconmunications traffic, Pcm> 

; . . . . ^. fcM = Pml Pmo^ . \^ 

Under these condit^ions, the mean waiting time for a TLETS 
MVD inquiry at the MVD- data' base computer isV - 

- ^ ■ . ^ PCM E(tS)cM - ' . : ' 

jpCtW)MVD = ~— ^-T — — ' C3r>. 



. ' . ^ The mean service time for t)^e MVD*:^70/155 computer per 

-trani^action is .siimilar to the TCIC/LIDR data base ccMputer , i.e., 394 
milliseconds. 

■ '* * 

Thus, the total system mean- queueing time, ECtQ)i^y]5,. for MVD 
„. data base system as it appears to the Austin switch is ' 

p2sM E(tS)sM - - • . 

E(tQ)MVD = _ p2 + ECtS)sM _ (32) 

SM ^ • 

^t- .Equation 32 is used in the analyses of the MVD system carried 

out. m Secti'on 1 1 . ' ' . 

Sample Calculation . ' " » . 

'. ■ " ■ ■ '■ 

^ By way of example., let us consider the total, mean response 

time for, a terminal . connep ted %o the Garland switcher into, the TCIC system 
and back to .the terminal. In this sample calculation we shall use TLETS 
circuit 4 out- of Garlan^. -. a X5 Baud multidropped' line with 10 -terminals . 
The - communication pat^a^s. overN^e multidropped line, through' the Garland 
switch;; over a dual. server set o)? interregion lines, .through the Austin 

^^switch,. through the TCIC system as it appears to the Austin .switch and 
baOl?; through eaijh component to the inquiring terminal^ . . , " 

The equation components are shown in Table 7-6 . ■ 



ERIC ^ v^: 24 



77-53, Vol. Ill 
Table 7-6- Equation Components 



Equation Component 



E(tr) 



E(tp9ll) + E( tWM2). + E(tSM2) 



E(tQ)cR 



E(tQ)Ri 



E(tQ)CA 



+ E(tQ)xciC 



E(tQ)cA 



+ E(tQ)EO 



E(tQ)cR 
ECtSMI ) 



) 



Meaning 



Wait on multidrop for 
service (priority 2, 
input) plus service 
time on multidrop to 
Garland switch 

Wait plus service time 
- a t Ga r 1 and - s w i to h - Tor 
TCIC input message 

Wait plus service time 
for dual . server inter- 
region lines - input 
message - one priority 

Wait plus service, time 
,at Austin switch for 
input message 

Wait plus service time 
for TCIC system as /it 
appears to Austin 
switch 

' Wait plus service time 
through Austin switch 
for output m'essage 

. Wait; plus service time 
. fcyi dual ser^r inter- 
region lines - output 
messajge' « one . priority 

Wait plus service time 
^ at. Garland " swi tch ; for 
TCIC output message 

^Wait plus service time 
for output message 
onto' multidrop line - 
(priority l,ile., ; 
output over input) 



ERIC 
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The sample calculation , presented here makes use of numerical values 
listed in Table 7-7. 

The equation components of Table 7-6 then become; 

■POH ■ Uc 



m 



E(tpoll) 



E(tWM2) = 



Cm 



em ECtSM2) 



+ PPSEM = 



( 1-em1 ) ^1-em1-em2) 



3. 15 sec 



5 - 9 sec 



, (Lm2 + OH) Uc 

E ctSM2). =,--—_- — . + _mpsem: = 



E(tQ)CR = 



E(tQ)Rl" = 



E(tQ)CA = 



"E(tQ) TCIC = 



Cm 

E(tS)CR 
- 1-PcR- ■"■ 

E(tS)RI 

E(tS)CA 
1-PcA . 

pST E(tS)ST 
1-PST 



+ E(tS)ST = 



E(tQ)CA = See Above = 



V . 



BCtQ)RO = 



E(tS)RO 
1-PR02 



E(tQ>CR^=: See Above =' 
•pm E(tS)Ml 



' E(tWMl) = 



ECtSMI) = 



' . (1- ml). 

(Lml + OH) Uc 
Cm 



MPSEM = 



-15 - sec 



0 . 35 sec 

0.55 sec 

0 . 86 sec 

2. 1 sec 

0 . 86 sec 

; d - 9 sec 

0.35 sec 

4.7 sec 

22.4 sec 



thus the total response time, ECtR)", -in this sample calculation is the sum 
of the above terms : - . ' * - . 



> E(tR) = 57-1 sec 
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Table 7-7. Sample Calculation Input Values 



Term 



Meaning 



Value 



M 

Cm 

POH 

PPSEM 

~MPSEM 

OH 
Uc 
Lra2 

Lml 

Lm 

E(nM1 )- 
E(nM2) 
E(tS)CR 

r 

E(n)CR.'^ 
Cr 

MPSER ' 
LmRI- 



Niomber of terminals on multidrop 

Line capacity of multidrop 

Polling overhead 

Total line turn around time for 
a poll 



Total line turn around time for ' 
a message 

Message overhead on multidrop 

Units per character on multidro"p 

"Input average message length from- 
multidrop — priority 2 ^ ' 

Output^ average message length 
to multidrop -^jjriority 1 

Overall average message length 
on multidrop ' ■ " ' 

Arrival rate of output messages 
to multidf*op * 

Arrival rate of input messages 
from multidrop 

Mean service time of Garland 
Switcher 

Total arrival riate of messages at 
Garland Switcher . 

Line capacity of interregion lines 

Total line turn around time per 
message on interregion lines 

Average message length, of messages 
from Garland Switcher to Austin 
Switcher 



V 



10 

75 Baud 
3 char 
O.M sec 

OVT sec^ 

12 char 

7.5 bit /char' 

1,3^ char . 

208 char 

177 char 

0.006/sec 

0.005/sec 

0.300^ sec^ , 

0.5 sec . 

2400 Baud , 
'0.055 sec, 

134 char 



ERIC 
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Table 7-7- Sample Calculation Input Values (Continuation 1) 



Term 



Meaning 



Value 



LmRO 

E(n)RI 
E(n)RO 
UcR 

E(tS)CA 

E(n)CA- 

CAT 



OHH 




LmATO 

ECtSOCD 

E(nTi 

E(nl) 

ECnT3 



Average message ' length of messages 
ft*om Austin Switcher to Garland 
Switcher ' . . 

Rate of message flow from Garland 
to Austin 

Rate of message flow from Austin 
to Garland 

Units per character on high speed 
lines . . 

Mean service time of Austin 
Switcher 

Totar arrival rate of messages at. 
Austin Switcher 

■ ., - ^ 

Line capacity for lines between 

Austin Switcher cind TCiC 

f/^ - ' ' ■ 

Overhead characters on high speed 
lines ' } ' 

Total line turn -around , time per 
message on ffciC lir.es /. 

Average 'message leng-n of 
messages from Austin Switcher to 
TCIC 

Average message length of; messages 
ft*om TCiC to Austin Switcher 

Mean service time of TCIC computer 
(data. ^base . -computer >': 

Arrival rate -of messages to TCIC 
data base ' • 



Arrival rate of messages to LDIR • 
data base 

Arrival rate of transactions from 
DPS in— house term±nais.- v V 



208 -char 

- * 

0. 2/S6C 
0.22/sec 
8 'bits/char 
0.400 sec 
1 -S^/se.c 
2400 Baud 
13 char 
0.03? sec 
183. char 

.168 char 

0.. 400 sec ^ 

0.23/sec 

p.12/sec 

1.27/sec 
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SECTION 8 " V . . * 

STACOM/ TEXAS NETWORK STUDIES ■ ' ... 

STACOM/ TEXAS Network Studies consist of examining five 
optional network configtiratlbns , and the ' execution of three additional 
network studies • ^ 

Options 1, 2 and 3 Investigate potential cost savings In ^ 
trading off network line costs with regional switcher costs. Options 4 
arid 5 examine cost tradeoffs between construction of a separate' netwbrTc to 
accommodate predicted growth in New Data Type traffic , and the integration 
of New Data Type criminal Justice traffic with TLETS traffic into a single 
network. 

Ihr ee^ additional, ^network- studies -consid er_i (1 ) _ network^^ cost . . 

increases as te^rminal mesui response times aj?e decreased, (2) the impact on 
network cost and performance due to adding digitized classified 
fingerprints as a data type, and (3) the relative difference . in network 
costs between maintaining and abandoning network line service oriented 
toward the existing regional Councils of Giovernment. \ 

The following paragraph discuss these studies in more detail . 

8.1 .^ OPTIONS 1 THROUGH 3/ 

As the niimber of regional switchers serving terminatls within 
their regions is increased , total network line costs may be expected tb. 
decrease due to the fact that total network line length has decreased . 
The placement of additional regional switchers, however, imposeis ain ' 
additional network cost which may or may not offset cost savings due to 
decreased line lengths. . " . 

' Options -1 through 3 seek to tanderstand the effects of the 
placement of regional switchers throughout the; State of Texas on costs. 

^ . Option 1 ^con^ders the use of a single regional switcher 
located in Austin. . > 

Option 2 analyzes the lose of two regional switchers. One 
switcher is located in Austin and the second switcher is located in one of 
four different cities in an a.ttempt to search for a minimxam cost two 
region configuration. The four locations considered were restricted to 
the major candidate cities of Dallas,' Midland, Lubbqc'k and Amarillo. 

_ . Option 3 considers costing effects of ttie use of three 

regional switchers. Two of the -switchers are located in Austin and Dallas 
respectively and the ^location of the third is varied ft^om Houston , : ; 
Midland ,1-ubbock*, Amarillo and. San Antonio . Thfe San Antcnlc location is . 
included to provide a comparison of optimized networks with an optimized 
network with switchers located as they are in the present TLETS system. 
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8.2 OPTIONS 4 AND. 5; 

The New Data Type traffic communication requirements 
can either be met by constructing a separate^ network dedicated to these 
needs or by integrating this tr-affic flow with the tLETS Network. 

Option' 4 considers cost totals for- operating separate networks 
for the TLETS System and the New Data Types* 

Option 5 considers total costs for meeting traffic 
requirem^ts of both TLETS and New Data Tyjpes in a single integrated 
network. 

In both cases, the TLETS netwonk considered will be the least, 
cost network identified -from the -studies of Options 1 through- 3r 



,8.3 COST SENSITIVITY TO RESPONSE TIME i ' • 

- • . . . . ' c" . . . ■ -•■ >: . ' 

A study designed to clarify the extent to which total network 
costs increase as terminal response times are reduced is to be carried 
out. As response times are reduced from the 9 second goal specified in 
the STACOM/TEXAS Functional Requirement, networks will be called for that 
drop fewer terminals on given multidrops hence; 'require more lines. 
Higher speed lines may also be required as response time requirements are' 
made more stringent.- These factors will tend to increase overall network 
costs . \ 

This study will determine the extent of cost increases as a 
funtstion of decreasing networ^k response times for the least cost TLETS 
network that results fi'om studies of Options 1 through 3- 

8. 4 IMPACT^ OF ADDING FINGERPRiNTS AS A DATA ^PE 

Estimates of fingerprint, traffic in Texas, assume the use of 
automated digital classifying equipment at strategic locations throughout^ 
the state. The^ pptential impacts of the addition of such- data types to 
the TLETS Ne^twork in terms of cost and performance are a matter of inter- 
est. From the performance standpoint the principal consideration is the 
extent to which the addition of fingerprint data ma:y affect response time 
characteristics of higher-: priority officer safety type messages* 

This study determines the extent of such impacts on the least 
cost TLETS Network .which develops from Options 1 through 3- * 

8.5 COG SERVICE STUDY ^ ^ 

In. the present TLETS system , multidropped lines providing 
service to agencies throughout the state are generally organized such that 
single multidrop lines service .agencies in jurisdictions of a. single 
•Council of . Government , (COG), 
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This ^tudy Investigates the potential for line savings 
If network multidropping is carried out without the restriction of 
serving COG agencies on separate lines. 

. The specific COGs '.considered in this study are shown in 
Section 11 of this report, Figure 11-4. 
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SECTION 9 /■ y 

TEXAS NETWORK COST ANALYSIS 



This section presents assumptions/and bases for costing 
STACOM/ TEXAS Network OptionS^^ Total network costs are comprised tof 
recurring costs and one-time installation costs. Table 9-1 shows ^^he 
basic cost items considered and ciescribes the meaning of each item.- 

,The. costs considered here include the primary items that 
affect relative costs between network configurations involving different 
numbers of switchers and different traffic types. Costs for required 
upgrades of the^ central data bases in Austin and in the Austin Switcher 
are not included, since these costs are present to the same degree ih all 
of the alternative network configurations studied. -Detailed costing of ' 
data base computer upgrades is nbt within^ the jscopjs of the STACO^ Stiidy 
which is primarily oriented toward network alternatives. Basic data 
base ,computer performance requirements,, however , are* treated in Section 12 
:of* thi6 reports - 

^ , The following paragraphs develop costing values ifor each item 
listed in 'Table 9-1 • , S 



9.1' LINE, MODEM, AND SERVICE TERMINAL COSTS 

The line tariff structure used for costing ^of lines, modems 
and service terminals for the Texas computer network topology. runs was 
supplied by Southwestern Bell Telephone Cc«npany. Table 9-2 displays 



Table 9-1. Cost Items and Descriptions 



Item 


. Recurring Costs 


^n— Time. ^ 
^ Installation :Costs 


Lines, Modems,'^ 
Service Terminals 


Annual Tariff Costs 


Modem and Seryice. Term 
inal Installation" 


Terminals 


Maintenance Costs 


Purchase Costs 


Regional Switchers 


Maintenance Costs 


Purchase Costs 


Switcher Floor Space 


Regional Switcher 
Site Rental Costs 


Regional Switcher Site 
Prepaj?ation Costs 


Switcher Backup 
Power 


Maintenance Costs 


Purcha^^ Costs . 


Switcher Personnel 


Regional Switcher'. 
Personnel Salaries - * 


Not Applicable 


Engineering^^ 


Not Applicable 


Network Procurement 
. Costs 



ERIC 
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Table 9-2. STACOM/Texas Line Tariff 



Line 

Speed' 

(Baud) 



Cost /mi /mo 




Service* 
Terminals 



Drop 
Charge 



IXC $ Telpak $ Inst $ • Month $ ^In'st $ Month $ Morith $ 



1200 ' 

2U00 

4800 



3.00 
3. .00 
3.00 



0.60 
0. 60 
0.60 



50.00 
100.00 
100-00 



22.00 
5U.00 
135i00 



10.00 
10.00 
10.00 



15.00 
15. 00 

15. bo 



1 0 . 00 
10.00 
lO.OC^- < 



*For TELPAK the term Channel, Terminal is used ' 
For IXC the -term. Connection Arrangement is used 



installation and monthly charges used. For 1200/^2^00 arid U800 Baud lines 
the -table shows costs per mile per month for the Inter exchange Charges 
(IXC) when a non-TELPAK city is involved. The TELPAK column shows cost 
per mile per month for connections between any two cities in thc^^^^LPAK 
inventory. Cities in the TELPAK inventory do not stay constant|<i3^h long 
periods of time, however, for the purposes of. this study, the Tl " * 
cities listed in Table 9-3- were used. 



9.2 



TERMINAL COSTS 



The State of Texas has recently procured replacement terminals, 
for the TLETS system capable of operation at 1200 Baud and at higher 
rates. It is planned that these terminals will be placed at user agencies 
within the next few years. The STACOM/ Texas Network study assumes that 
554 terminals will- be operational by .1978 and continue operation through 
1985. Since the. ITfe of the system is greater than 3 years," it is assumed 
that the cost effective policy of purchasing the terminals and carrying a 
monthly maintenance charge would be^ carried out.. 

/ In'thiS costing exercise, the unit cost per terminal is known 

to be $8 ,847 and the annual maintenance charge is $1 ,260 ($105/month) . 



9.3 



REGIONAL SWITCHER COSTS 



The purchase price for regional switchers now in use in the 
TLETS system in Garland and San Antonio range between $320,000 and 
$380,000. It is assumed that similar regional switching facilities would 
be incorporated in any future network making use of them. For simplicity 
in network topology comparisons, a purchase price of $350,000 is assumed". 

The annual maintenance charge for regional' switchers is 
estimated at $18,000 ($1,500 per month^ . ~ 



EKLC 
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Table 9-3 . ' 


Texas Telpak Inventory 
STACOM/Texas Study 


Used 


in. 1 ' ^ 


1 • 








H9 . 


Pharr ^ ^ 


2 • 


AJ.pjLne 




iLQxnDurg.- 


en 


r xaxnvxew 


o 


iunar*jL±xo 




Pa 

HuL r^ciso 


51 • 


rort Arcnur 


u 


Angleton 


^o • 


i!«uj.ess 


52. 


Kxcnmona 


^ 5. 


Arlington 




r or t otocKton 




Rusk 




Atlanta -*s 


ou. 


r 01^ u ffVor un 




oan ^ngeio 




Austin 


3 1 • 


uaJ-vesuon 




oan Anton xo 




BeauiDont 




LjOnZ^X63 ^ 


50 • 


oeguxn 


9- 


Bel ton 


33 • 




57 . 


Sherman 


iO» 


big opring 


3*4 • 




^ 50'« 


Sweetwa ter 


1 1 • 


Brenham 


3-? • 


nouo uon 


59- 


Tahoka 


i2. 


Bridge uxty 


30 . 


nun US v XXX e 


An 


lempxe 


. o- - 


Brownsville 


0*7. ... 


is^xgore ; 


/:<i 

0 1 • 


, ''Pav^'ma^ ^ ■ " 

lerrexx 


1 H • 


Brown wood 


30 • 


Kxxxeen 


02 • 


1 ex ar Kana 


15. 


Bryan 


39 • 


ivxngsvxxxe 


03 • 


Texas City 


^ 16 . 


Canyon 


Jin 


uar^QO 


<i ii 

o4 • 


Tyler 


1?.* 


Childress 


Ji <i 
Hi • 


Longview 


05 . 


Vernon , 


• lo« 


Colorado 


42. 


Lubbock 




Victoria 


19. 


Commerce 


43 . 


Midland 


o7 


Waco 


.20 . 


Conroe 


44. 


'Mcallen 


AQ 


Weslaco 


21 - 


- Corpus Christi 


45. 


Mt . Pleasant 




Wharton - 


22. 


^ Corsicana 


46. 


Nacogdoches 


* 70. 


Wichita Falls 


23- 


Dallas 


4t. 


Odessa 


71- 


Yoakum 


24. 


Denton 


4a. 


Paris 

J ' 







r • 



•^9.4 - REGIONAL SWITCHER FLOOR SPACE 

^' It is -assumed that 1000 rt2 of floor s pace ^ is sufficient for 
housing a regional switcher facility including personnel office space. 
Facility preparation costs are estimated at $30,000 per switcher facility. 
These preparation costs do not appear in cases where switchers are located 
in Dallas or San Antonio. Monthly rental is estimated at $0-40 per ft2 so 
'that monthly rental per switching facility is $400. ^ ^ 

9.5' SWITCHER BACKUP POWER 

Uninterruptable power supplies, (UPS).» are considered necessary 
at each regional switching facility to ensure conmercial power continuity 
during* momentary power transients as well: as over extended periods. 

'Solid-state static inverter type UPS including a rectifier/ 
charger, and autobypass switch are available at approximately $13> 000 per/ 
unit. Batteries for the unit are estimated to cost $2,500^ A gasoline 
engine generator for . use vdien lenfethy outajges ocgiir include ' weatherproof 
housings and auto transfer -^witches that opierat^ when comnercial. power 
f^iisr. - These units are priced at $4,500 each.' 
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The total one-time purchase price for each installation 
iS;, therefore, $20,000. A maintenance contract for both the UPS and V 
engine generator is estimated at $500 per month. 

' - > 

9.6 ENGINEERING COSTS v V 

^ Engineering costs associated with network. iniplementatian were 
estimated for single and multiple region conf iguratioog Table 9-l| shows 
manpower estimates in man-months for' assumed engineering costs. The 
values shown for the single region separate New. Data Network are reduced 
with respect to other single region networks since the network is 
considerably smaller. Cost per man-month including overhead and benefits' 
is estimated at $4,000. • ' 



7^ PERSONNEL COSTS 



R^Sional switching facilities , require supervisory, prog«mming 
and computer^ operations pe^sonner.^:;. This study assumes that each, regional 
switcher facility, requires one .su-pervi^sor, two programmers and kix 
computer operatorsr» ;Two compute>> operators 'ar« . provided per Shift for , • 
safety reasons so^ that at no time during* a .24-hour day the facility .Is 
•manned by one person alone.^ Table 9-5 presents estimated salarieV' for ' 
the required personnel. 

9.8 COST SUMMARY ' 

Table 9-6 summarizes recurring and one-time installation 
costs developed in this section for convenient reference. 

9.9 TEX'AS NETWORK IMPLEMENTATION^ " 

; The networks presented in this section are designed" to meet 
TEXAS traffic requirements through the. year 1985. Accost analysis on the 
, feasibility of constructing an intermediate network to meet . 198I traffic 
lev^l requirements, and then upgrading this network in 196I to meet 1985 
traffic level requirements, as .opposed to building a single network^ to^ - 
-meet_ traffic requirements through 1985, was carried out. It was found ^ 
that 'building a single "network now to miset 1985 traffic requirements* would' 
not^ involve additional costs over intermediate phasing of network 
upjgrades. A single exception to this* rule occurs in the cases of ntetworks 
>*iere New Data Types are involved, (Options ^ and 5). ' 

. Growth in hew data type traffic volumes from the present - 
through 1985 is such that it is' less costly to implement fone network to 
handle traffic volumes "^up^ to 1 98O and to then add to the* network to meet. - 
traffic demands from. 1981 through 1985. - - 
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' ..Table 9-4- Engineering Cost Estimates (in man months) 



Task 



~7 



2, 3 anci 4 
Regions 



1 Region 
New Data 
• Types 



Final Fimctionai; Requirements 
Switcher Design Spec/ RFP 

-Network Desigm Spec/ RFP . 
Switch«pr Facilities RFP 
Switcher Procurement Mbnitoir'"*'^ 
Network Procurement Monitor 
Facilities Procurement Mpnitor 
Switcher Test Plan- 
Switcher Testing^^ . - 
Network Test Plaii - 

^Network- Testing 
Docuihen ta t ion 
Supporting Analysis 
User . Operators tfenualr 



2 
4 
4 
4 
6 
'6 
6' 
2 
2 
2 
2 
6 
6 
6 



1 

1. 
1 
2 
2 



Totals (Man Months) . ^ . 


.58 


12 - 3 


Approximate Cost at $4K/MM ($K) 


230 : 


50. 13 








- " > Table ' 9—5*' Personnel Costs 


- ■ - r' - 


Porscnnel ^ No • Required 


Annual Salary 


Annual Cos 


Supervisor ^ T 
Prograimner3 ^ 
. Operators " ^ 


20 
18 
12 


20 . 
- 36 
72' 



To tial Personnel Annual Cost 



j^128K: 
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Table 


9-6 . . Cost Summary 


by 


Item 


■- - • ^ . ' 

Item- 


■ ^ 

^ • * -•: - /^Annual 

Recurring Cost 
Per Unit . 
/ ($K) 


One-Tic 
Installatior 
- Per UnJ 
($KJ 


• Lines, Modems," Ser*vice 
- ^ Terminals 

Terminals 

Regional Swi tellers ^ 
Switcher Floor Space 
Switcher Backup Power 
Switcher Personnel ~. 
Engineering 


See Tariffs and 
Costs; Tables 4 
4«2 and 4-4 

18.0 

' 4^8 
: 6.0 -\ 
128.0 
None 

• 


See Tariffs 
-2.j[ Costs; Tabl 
4-3 *, and 4- 
- , 8.847 

35dto^ • 

30.0' ,^ 

, 20.0 " ' : 
^ . None 

50/130/230 
See pacagra 


For these reasons costs presented 


in 


Sections 13 and! 



are based on the construction in 1^78 of" -'networks ^hat will aeco 
predicted traf^fic levels through 1985 with the exception of netw 
involving new data t^es that are phased as indicated;. 



• _ Thus;, TEXAS Networks can be regarded- as involving co 
ar period of eight years Therefore , total eight year costs incl 
installation and. recurririg/'cost's are^^^'u^^ as a basis /of network 
cost comparisons* " . ' ^' ' - . v ^ * ' 
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SECTIONED " 
V - STA^OM/TEXAS NETWORK FUNCTIOl^^^ 

' ' • ' . ' ■' •■ ■■■ ' ■.-'■^ 

OSiis section presents the Functional Requirements f^^^ 
Texas State Criminal Justice Tel eccmniT jn ications (STACOM) Network. 'a 
developed by the JPL/ TEXAS STAGOM Project Study* ; > ^ / 

The Functional Requirements document is the top level 
specification and serves as a base for all lower level design spec 
ticJns fbr the total network, including ftmctional and design spec i 
tio^ns or network elements « All subsequent documentation must be c- 
tent with this specification. 

.This section provides a basic description of the Texas 
network, definition of network elements, and defines £he required . 
of the total- network as well as the network elements . .The descrip- 
intended to provide a succinct overview of network functions and n 
ments* Further details related ^ to how the functional reqxxirenients 
shall be implemented shall be contained in' later requests for prop€ 

The use of the term STACOM Network refer-s to either k : 
network or a group of networks that meet the functional requirement 
outlined herein . ^ ^ 

• - . . _ \ . . - • ' . ' ■ " _ ,i ^ * . . ■ 

lO^ t , , . ^ NETWORK PURPOSE ^ ' . : 

r _ The purix:>se of the' STACOM Network is to provide effici^ 

■telecommunicatioiis capable of transporting information between Texc 
criminal J ijst ice agencies on a statewide scale and to and from spec 
interstate; criminal justice agencies* Criminal. Justiee agencies ar 
agencies whose primary fionctions encompass law, enforcement , proseci 
defense , ad J udication , corrections and pardon and ^parole • Ihe ^netv 
shall be designed to handle communication-^c^quiremehts among^these 
agencies projected through the year 1985' 

10.2' STACOM USERS ' \" 1 . /V , 

The STACOM Network shall be comp^rised of one or more ne 
serving user requirements, to be determined during detailed network 
analysis and design phases, of the STACOM Project .' Users shall cons 
the present- . ajid future urers of the Texas Law Enforcement Telecommi: 
2xLcatlx>ns System, (TLE and other "Authorized criminal jiostice ag 

wijfchin the Tex^s State Criminal Just * ■ - - 

" . • .V ' • ~ ^ . ■ ' ■ . ■ - - . - ' 

10 .3 / NKTWORK eONFIGURATION DEFINITIONS _ ^ 

\ - The basic configuration of the STACOM Network is an arr 

network system terminations connected through Regional Switching Ce 
(BSC), facilityCs) to database facilities 
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. JIach ■ sysf em ' termination on .the STACOM Network shall be defin 
as one of. ttiree. types.: . . ; 

. a. indiiridiial terminals ^ 

b. groups of terminals in cities 

- ^ : . * c -. interfaces tovregipnal- criminal JiSSticie systems^^ 

• ' ' • ' ■ '. . ■ • . ■ . ' - 

J^y *of the system terminations within" a netwprk shall be able to commu- . 
nicate with any pther system .termination ^ /^Each -system .termination shall 
zoot be routed through more than one RSC in gainin^^access to the Austin 
data bases ,' nbt including the Austin switching ^ facility j .during no:rmal 
ijetwork operation. . • - ' . . ' 

•4- MESSAGE CHARACTERISTICS , , ... 

1Q*4.1 V Digital Message Types. ' ' ' ' J* • ^ 

The STACOM Network shall handlfe the- following six basic types 




of message^s. 



'.Data File In tei^rogat ions/Updates 



These messages^ shali be inquiries, entries , modifiers, 
-~^=^ ^ . . : ! cancels, locates, clear:S "and responses to and . from a. v 
; : data file at the state, or national level. ^lie. ^xt 7 

' . ■ /is generally in fixed format. ' :'y 



AcMihiistratiAre^ Measages . . - - . ' ./ : 

These'.- are mes between^ network users which do hot 

invaive d^ta file access^' The text ..is in ; a lej 
. restrictive format . v . 3- ■ 

Network Status ; 

These messages shall provide information at terminals ^ 
initiating messages in the event that destination 
terminals or intermediate switchers or lines are unable 
to function or specific files or portions of files are 
not functional. ' ■ 

Error Messages , - ^ 

These messages shall contain information regarding .the 
nature, of. errors detected in' transmitted .messages. /~ .\ 
Messages in which errors are detected are not ' ' : " 
automatically retransmitted on the network/ but- arie' re> 
sent at the users discretion . - ^ - " \- 




Diagnostic ^ Messages ^ . - r , - 

Messages of a diagnostic nature shall be incl'-:^ 3d with 
or shall accompany network status^ and error nessages 
rfien feasible, 

FiJigerprints / . ' ^ 

-Digitized representations of fingerprints shiall be - 
Mnclufied on the STACOM Network* 



10.4>2 V Message Content 

, * J Criminal- justice messages shall contain the following 
informattbn in known locations: 

■■ -x^: - :: :- .y-v- - " ■. . - ■ ■ ■ ■ 

^ , Internal TLETS messages shall contain . ' ' 

: ; Message Origin ■ / ' > 

" ;^ r ^« Message Type " ' ' 

' / - - ; . Ebcternai; ' . 

V : • Message Type 

; Message Sequence number 

- V . ^0 - Message Origin ; ^ - 

10.H-3 ^ Message Lengths ^ * ; 

Digital message's transmitted over -the STACOM Network shall not 

' -exceed 50O characters in ^length. Actual messages 'exceeding 500 characters 

shall , be blocked in message segments >diich shall not exceed 500 characters 

each. Miltisegment messages .shall have -a single overall message- nxomber 

and distinct message segment number s.^ Each segment shall be transmitted as 

a separate message. Personnel at destination terminal (s) miisB reassemble 

V the overall message up>on reception.^ . . : 

■' " > . ■ 

^ ■ v'-. V ■ ' 

Maltisegment' fingerprint, mulfcri^egment file update messages, 

and other mult ise^ent. messages whose* final destination is a computer', pr 

- data base file, shall be reassembled by software at the destination . point . 

10.5 : ^ \ ' ' ^ ' ' 

10v5.1 V / Message Routliig - 

V^. " The STACOM; Network shall- provide commiinications routing 'for 
-\; all messages- be tneen any of it^s system terminations. — 
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The following specific routing, papabilities shall be proVid^^ 

. #-> Data- ba^e iJijiuiry/updat^^ 
" . - . the originating terminal to the* Austinr^data bapses . 

•* through nb more than one intermediate Regional Switching 

. Center^ not including the Austin ■ switcher , under • 
normal network operation.. Interface routing to NLETS. 
^ . ^ ^and the NCIC shall be main t^hed; as in the .present ' ^ 

Texas TLETS system.-; ■ - ; ' - • ^ ■ - . . " 

- r- " Administrative messages shall be no u ted from the - ' 

; originating .terminal . to the destination teraihal , through 
; - • . , A- no^ nipre than- tw normal network, operation - - y^ 

^ ■'■'~:.^:y^^^-\'\-'r Administrative messages shall also have a capability Tor 
: : .: ALL POINTS routirtg as .currently employed- by the Texas 

- .'^ : TLETS system J . ' \ / / ^ " v. ' ^ \ 

: ; • ■ Digitized^ fingerprints ■ data shall be .routed ..frtom. the 
/ . \ 'I : .originating terain to the Identification arid Criminal 
" /.'i, : -.^;- > Records through no more than 

- ; ' ?. tvp 

* Ites sage routing shall be accomplished by the regional 

- switcher (s) utilizing the destination information in. the message. Single 
messages destined for the same -region in w^ be 
switched to the. appropriate system te>mina-tion by ^th^ switcher 
servicing that region. - : ' ^ 

When more than one system termination" is specified as the * 
destination point, the message shall first be routed to appropriate STACOM 
Network Management Tirtio may exercise the option to grant message approval • 
"The appropriate messages shall then be generated and transmitted. 

■ . . . • ■ •"" ' " ' * ■"" ■• ■ ■ - . - 

10'.5.2 ^ Message Prioritization ^ 



^ ' Prioritiza;tion of messages shall be incorporated in the STACOM 

Network to the extent required to. meet "the message response time goals . . 
outlined in parsigraph 1jQr.5-3* ' 

■. ."^ "... . - . • . . " . ■ . ... , 

Messages shall be handled- on a non-*^reemptive priority basis^ 
In this scheme, messages or meafeage segments in' process of being 
transmitted shall not be interrupted ^ but allowed" to c.omplete^ before - 
higher priority messages are honored^ . . : : ... 

Itoder. the. above cbr^t^ be 
capable of recognizing and ' handling message .types ; in accordance with the ,^ - 
following prioritization :' ■ \ _ . * " - 

. . Priority i r Iteima that ciay be^direc^ related to .\bfficer , .- 
V\- : ..^ . V : ~ !sa%ty, ^such as inquiries j±to TCIC^^^^^L^^ MTO, 

• ■:. ^ v.^/ ■ vv; ; ;\'-'and/NCi^ and NI^XS^ messages*/ .r *'-^^^^^ ■ 
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■ . Priority- 2: \Administ rat ive messages related to. officer safety 
. 'or tactical- needs ^ and CCH Summaries. 

- , • ■-■ ■ , • . ' ' • • ■ ■ ■ ' ■ ■ , . . . . . ^ . .. . , • ^ 

" ' ' ' ■■■ • ■ 

Eriority 3: Administratiye -messages not related to officer 
^ < safety, fingerprints, SJIS, OBTS,. CCH Rap Sheets, ' 

and other criminal justice data consisting of 
** , large numbers of. message segments. . .■ - . - 

V . - :j -The assignment of message types by the STACOM IJetwbrk -to' a 

given- pribi^ty level shall be^xinder computer software control so that- such 
assigrments: maiy be altered by STACOM Network Management as needs arise . 



10 -5^ 



Response Time <Scals 



Response time for the STACOM Network is defined as the* time 
-duration between the ^initiation- of for service of an. inquiry . 

message by the network at a system termination and the time at ifltoich a -, 
response is completed at the inquiring system termination. 

' / The response -times shown below are maximum times for mean 
response tdmes and ito^respoxiSQ -times o£ jnessages ,9p% of the time? 
response times represent maximimi allowable goal values on the STACOM 
.Networks ■ ■ ■ . . . ■■\v^^ ' . ' ' " " 



1Q.5.4 



Line Protocol 



The "STACOM/TEXAS Network shall enploy standard Bell 8A1 line 
protocol . All network; equipment . shall be capable of conversion to Bell 
85^^ ^protocol . " ^ 





Half duplex ■ 






The standard interface to system, terminations shall be 
half, duplex " 


• ■ 

■ • - *- . . • 


Foil duplex 






STACOM Response 


Time Goals Maximums V-- " .> : 

' ' * . . , . ' ^ ^ .*_.•/.■-. ' . . . ■ - . ■ • , 


: Messa^ejp^„';, 
,■ ~ - Prio ri-ty ~- 


Mean Response 
Time 


905t of Responses to Inquiries 
Received in Le'ss Than : 


2 


^ ^ 9 sec 

"1 min .^^v^--v: 
, • ;2..hrs^^ -^''-/^'*^^^ 


■l: ' {'S-^i,:;^ -r ■ ■ ■ ^20- sec ^ 

- ,. ' ^: ;/;4.5-'hrs • ' ' • • 
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Full duplex line discipline may only be used inter- 
regionally' * ' \ • ■ • ^ • 



.10.5.5 Message Coding - ' ^ ^ " ! \ " ■ T " ' '-'^ 

Ail STACOM Network messages "shall be coded- ^using th^ Americaii 
; jStandsu?d Code for Information Interchange USAS X3-'U--T9G8.^ ; • - 

; Message, coding for interaction with NCiC .an,d. rNLETS. systems shall conf ori^ 
• to existing practices of- the Texas TLE5S Networks ■ - ■ ; . 

. lO.S'.p - . . Error Detection - ' r ^ - ■ ' 

S . STACOM . Network^regional . switchers shal-1 provide for bit - . 

.error detection of erronebus' messages. Errar/ messages - shall* be / . 
transmitted to 'system terinin^ticgis in accordance with present practices of. 
•the Texas TLETS Network; The coifiputer shall detect format 'errors and 
transmission errors on incoming messages and notify the sending terminal's 
.appropriately* The computer shall also detect off-line or inoperative . \ 
terminals. • ' V . _ 

* - ' 

Messages ^shall not be automatically retransmitted upon, error 
detection. Messages may be retransmitted at the discretion of the user. 

. ■ ■ - * ■ - k ■. - ■ ■ , . ■ ' . 

10.5.7 Network Status Messages. 

The STACOM Network shall provide for notification to system- 
terminations of any conditions which prevent operation in . the normal 
specified manner. System' terminations shall receive such status message 
upon attempting to use the network when the network is in , a degraded mode . 
Status messages shall include status on conditions of criminal justice 
files, portions of. files,, computer and line hardware difficulties and 
message queues , when, appropriate . . ^ 

10.6 SYSTEM TERMINATIONS " 

^ , STACOM Network system terminations having , interface capability 
of 1^200 to 2400 BPS shall interfacig with- the network using half duplex 
protocol. Terminals shall have t^ of off-line construction of 

iaput messages .and- for hard copy production of received messages. Termi- 
nal- printers- shall' be capabl of 1200 BPS operation. 

. - All terminals shall be pollable , pirovide 'for parity .err^cr - 

detection, and employ CRT display screens. . : 



The number of system terminations, per miiltidropped- line • shall ■ 
not ,. exceed " 20 . "■. - ■ .■::'t_-/ 



. ^ \ . ,77-53, Vol. Ill 

10.7 ' ; REGIONAL SWITCHING CENTERS ' 

The STACOM/TEXAS Network shall be comprised of one Regional sr .. 
Switching Center (.RSC) . with redundant data bases, located: in Austin and up 
to four addiitional RSCs without data bases* Regional. Switching Centers K 
shall detexTaine for each message - the : \ - 

. Message type - , - .' . . v,. ' . • ^ 

. - . • # :. Message destination ' , . - " 

- .\" ; .. . ■ ■ ■■: ■ V ' - . ■ .'^ ■ ■ ' ■ ' ' ■ . ' 

■ ■ ■"'■Message ntmib'er- * - ■ ' \ - ' " ' - 

. : ; ; UCIC identifiers; of sending department 

, ' • • V ; Sending authority . ^ , 
" v . The fbllowing '^'furthe^ the capabilities of .each type 

' of 'RSC.; ' -C". . ; ' J'..^-;."; .- . 

10.7*1; Switchers Without Data ^^Bases , ; . 

10.7.1.1 Conipiinicat ion • Line Interfaces . . Ah, input communicati9n A- 
line interface shall convert incoming serial bit streams into assembled 
-characters and furnish' electrical ^interface for the modem aihd logic ^ . 
required 'for conditioning*' , - ■ 

. ;. ■ An output communication line -interface shall convert 
chai*acters into a bit stream. It shall .also provide logic necessary to 
condition the mociejii for traiismission^ and furnish the necessary Electrical 
interface, ^ . V - 

RSCs shall be 'designed 'to handle either full or half duplex 
line protocols on any line interface • ' ^ - , . 

■ ■ ' '•■ - ^* ^ 

10.7.1.2 Message Assembly/Disassembly , A message assembly unit 
shall assemble messages by. deblocking." the chara^^ -z' 

' : ' ' ''^ \ . \ : . - ■-■ y , ^ J ■; ■•, 

A message, disassembly imit shall 
logi<^al blocks 'for output *- I,t shall also- ^is^^sem^^^ a • 

character ^stream for. presentation to' the Communication: line interface ^ 



10.7: 1.;=^. > Error Control . The error.* control fuiinction shall provide 
error detection capal?tiiity and initiate error message^ in aecprdance ; , 
with requirements bi^^ in Section 10.5.6. '-"Jfee er'r^^ 

is highly dispersed . Charactervp most efficiently -checked during 

assembly of characters in the interface. Block parities are checked 
upon assembly of blocks. Additionally , all internal data transfers 
shall require a parity check. . * ' " 
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10.7- 1-^ : Message Control and Routing . ' The message control and routing 
function shall provide logic which ifexamines the assembled messages, \ r 
determines its priority, destination,, and forms the -appropriate pointers 
and places them in the. proper queue, (the pointers are- queued, not 

the messages) . - -/ ' ^ /. ; . V' ^ - \ : 

. '.' ■ ■ • • ■ • " - ' . " '. * 

- . . Message routing' shall be performed by RSCs." , in. accordance -with j • 
procedures outlined in Section 10-2.2.1. " " ^ - 

.. ^ • V. In addition,, this funcJt^ion.r.s^ 
information for 'tHe ' purposes • of . de'termihing ' avall^ab of alternate 

communication paths ; in d'egcaded modes ■ of .operation . :<S>-^ 

. 10.7* T-.&^ ^ Queue Control . ■ This -function shall .provide buffer-^ and. ,^ " 
. queue storage used to assemble input-messages, buffer then for output 
and to form space to;. queue the message! pointers.. . ' • " ■,. 

Reglojial switchers, shall ■maintain necessary queues for -each 
system termination ;'they^ service and for interregional traffic^.' Tfiese. v 
-queues; shall hold messages that cannot be sent immediately due to li^ 
usage, conflicts* However, the regional switchers shall not marihtain a 
long term store and forward capability. In th^ event that quetie- space is 
f ull , the" "regional switcher shall not accept any more messages ^d- shali^ 
notify -the other switcher not to -accept messages 'destined for the switcher, 
in .question. — ' * r . ^ . 

■■■■■ \ 7 ' ^ 

. This capability shall be provided through use of upper and 

lower queue thresholds specifiable by the regional switcher operator. All" 
•sys.Eera terminations sending messages .to the -regional switcher which' would 
'd'emand queue spkce in excess of the upper^ threshold shall b.e -. sent negative 
acknowledgement responises* Once the upper, threshold has been exceeded , the 
r'egional- switcher shall enter .. the ''input control mode ( i .e . , the Vegienal 
'switcher shall v output only) • Any^request ,.for regional'^ switcher ^^ervxce: . 
while -it is in the input control' mode shall^ result.. in" a wart ^aclmowledgern'e^^ 
being' sent to:.^that sy^^tem -terfeiriation . The regional switcher shall . '^^ ; . 
stay? in 'the : input ' control mode yntil the lower threshold is^ attained. 

V Queue control procedures at the regional ';switchers shall be 

cbraprised of the following, basic functions:' 



#. ^ Provide three. independent .queues^for each'system - ■ " 

"termination priority as">requi?ed-. \ ' ■ . . ' • V' 

* • Dynamic queue management where a- common core pool is 

made available for queueing on an . as-needed * basis . j ' 

-<a • ■ . . Queue overflow management as discussed above. 

. • ■ ■ ■ .: . ■■ ■ - ■ * ' / .^^ 

• Provide queue statistics for input .to statistics 

. ' . g^hering function^ as dis'cussed-^ in Section 11.7.1.7,, 
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. " ' • ••' ■ ' V . • ^ : . ■ . '"^ " ' V 

10. 7* 1*6 Line- Control . The line control fimction shall provide ^ 
the capability of controlling and ordering the flow of data between 
the various message, switchers. It also determines which line discipline • 
'Is to. be uised. ^V^l-duplex, half-duplex, polled or contention line 
discipline capabilities shall be possible. ; 

10.7* 1-7 Network Statistics . The STACOM Network "shall "be capable ' - 
of .collecting statistical data fundamental to the continued efficient 
lose of traffic level prediction and. network design* tools developed 
by the SJACOM Project. " ^ - ^ ■ ' 

. . . The STACOM Network shall., be capable of collecting, the . 
following statistical ' data - . - * - 

, • Nmber of messages -by message type received from -each " 

' . , . . system, termination at .Static Data Base V - • 

. . . Number of messages by message type sent to each system 
termination fl?om ^State "i>ata Bases. ^ * 

: • Average mes'sage lengths b^?;' message; type received at 
' ^ : : State Data Baseis. 

• Average message, lengths by message type sent fi?om State ' 
Data Bases. ^ 

The STACOM Network shall provide for periodic sampling of the 
following statistics; 

- - - ' ■ ■ ■ r 

, , ■- ' ' ' ■' i 

* ^ Origin-Destination message volumes-^^y system. . 

termination. /' ' 

^ • . . Percent of "HITSf^,>-and "NO-HITS" on each data base type. 

_ . Average waiting i;imes of input messages at switching and 

' data .base computers for, CPU service. * 

. ' ' • ? Average waiting times of output messages at . switching '\ 

- ' .- -\ and data bdse^^compu^ for output lines after CPU 
i .V ■ ■ ■ ' service.-./. -' -^ ' " ' ^ ' \ . 

' ' ■ - - ■ . ■'■ ■ ■ .'^ ' . 

" • , Average CPU service time per message . at switching and , 
\ y ' data^, base computers; " , - . ' 

■ . ■ * - ' '\. ■ ' " 

, • - Total number of messages received each hoxir at :tlae State . 
' ' ' ' 'Data Bases. ^ . ^ ^ * ' . ^ / ^ 

* - . • « Total response time fq^r data., base iiTBerrogatipns/updates' 
' ^ of selected system terminations. ' 
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• ■ . - ', . ■■/ • ■ ■ . . • ■ ■ . ■ ■ ■ ■ / ■ ■ . . , 

■ ' .. . < t ■ ■ 
10/7.1.8 Operator Interface . The regional switcher shall provide 

means of interfacing with the operator i . This interface shall be used 

to. control and monitor ^he^egional switcher ., and its . network. The 

following jfiinct ions are to be provided: 

" #. The rejgional switcher shall provide a set of commands 

" forV the purf)ose/o-f communicating with, the operate 

■■ • /*The regional switcher shall provide means of out putting; 
. ' • ■ ■. .data to the operator at a^rate^ of at least 30 characters 

/ . :V ■ ^ : ; . per :second ^ ■ . . , * .■ ■ - 

* ■• " - ■ * ♦ The regional switcher shall provide means of accepting ' 
, '-.^ " operator control input. 

' ' ■■ ' . *■ #, ^ .". The regional switcher shall provide high' speed' data 

- ]l / . , ^output^ capability. This data= output capability shall- ' 

*" ' ■ ^ Thot^- be- less . than 300 lines per- minute. A linis shal?' 

:/ /. ^ • J -.have 132 ■characters. ..• _ "'■ " /" . ' • " 

'10.?. 1.9'\ Fault Isolation /-^ Regional .Switching" facilities shall be 

• 'equipped - to -.rapidly H-solate -network component f axil ts to the- level of ■ ■ ■ 
- lines /-moci^s , eommunicafcioh front erids and switching computers. 

'V ■ - ^ y " ^' ■ ■; ^ ' ...... 

- ■ . - - . -.^^ ' ' ■ - . ■ . 
■10.7.1.10 " Switchers with -Data" Base ^ RSCs with data ^ba^- capa-bjLlity 

employ the additional, function of providing file search and update 
capability This- function involves receiving messaged' ■ from /the .sswitchers 

■ message con'trol and routing , function (see- -10.2.4. 1.) , and placing -their ^ 
-^ypointers "in . queue by -.priority .for: access "to data-base files. '"'^ Upon 

^ cotn^pletion of data base -^^ccess,, messages "^are returned to the message . 
cdfitrol - and^ routing ^'function in preparation for .output . • 

V . . . RCSs with 'data ^base's shall tna in tain -redundant ; data^-base '^^-^ 

^^^^files", -each .of" which is updated in. parallel" a\^.the time of file updWe . - .. 

^.1j0.8 ..." " 'NETWORK AVAlLA.BILITY ■ ' ' ' "' ^ " . ' 

■ The availability goal for the STACOM Network shall -be /^^^y-^f:^-". 
for the worst case Origin-Destination '(0-D) , . pair of system'' termi^ 

on . the "network". -The- worst case- 0-D' pair is defined as that linkj^rom*. . • 
system tenninat ion' to -.data, base computer that employs^ the . lairs^s^. number",--/ 

■ of. "System componen'ts, in it& path, or the ;bne«, t3ia\ <-is; most vulnerabl^ to 
/■failure." . ■ ■''*-"". \ , ^ ^ ' " - \- • 

— ; - Availabii'lty or 0.9722 irapi£es-an average outage of than, 
*or equal ^to 40.0 minutes pe]^ day for the worst caise path. Planned system ' • 

outage shall be in addition to outages specif ied . here . ' It- shall be a- . 
dissign goal; to allocate a minimum-of 20 /jninutes outage* per <iay,' - 
(Availability = 0.-986I}, to data/ base computers- and the rem'airring maximiim . 
of '20 minutes/o.utage per day to terminals, lines , mod^s . and,: J^SCs. ' " 
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10.9 TRAEFIC VOLUMES ^ ' ^ - . 

The STACOM Network shall ibe" desigaed to handle traffic pro* ' - 
Sections thr'ough the year 4986. These projections, shall include traffic y 
estimates plus design margins for peak vs. average loading. The^ total 
network throughput projected jProm' 1977 to- 1986 is as .follows : ' 

. ■ 'Total STACOM Network Throughput "Average Messages/Day (in 1000s) 



* 1 . ■* • •• 

Year 


TLETiS 


New Da ta^ Types . - 






- ■ ■• • . ^-^ - 


• ,> ■ . -8 ... " ■■ 




1977 


.^138. /. 






- 19.81 • 


247 


24 






311. ' 


86. . - 





10.10 CONSTRAINfS^D BOUNDARIES 

10.10.jI- Data Handling ; Constraints ^ 
All data .transmission shalx be digital. 

No xansc rambling or decryption shall be performed within "the 
STACOM Network. ^ (Some modems perform scrambling in the normal course ,of, 
their operation but this„ scrambling is tjranspar^nt^^to . 

~ v * ; Ti*afric loading by networTc users in excess of the traffic . 
safety toargins for which designed could 

result in degraided message r^sponse^ time . t - 



10 1 10 . 2 Data Rate Constraints 



• The minimum service goal foe. the STACOM/ TEXAS twork . shall be . ' ^ 

1200 Baud half duplex liries^/^M line capacity services above 

this ra^te sliall be eligible for consideration in a cost/performance 
effective -manner . ^ « , ^ - ■ - 

10.10,3 Security and Privacy Constraints . ^ . : 

. . / - ^ ' The . STACOM NeJ:ii^o^ s^'ail be* configured t^o callow ma>^ emeh t>.^ - '> 
control by an, -authorized criminal'^jiistice* : agency or group of isuch "agSncies&i' 
Only STACOM Network operating personnel i&o have been authorized b^ STACOM- , 
. Networlc Management shall h^e f*iysical access to the^ne twork equipment. f 
-These personnel shSil have iSe^n.' ''thoroughly; It shall be the - \ 

" responsibility of the STACOM%etworK Mana^iKnent to institute and main* - • 

tain seciarity measures and probedures consistent with' applicable regulations. 

■•: • ^, , ■■■■■ ■ . * • -p '-r o 

.V^- _ • ' ,. 10-11 / o 
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, ^ \^ • It shall the responsibility of the STAC OM Network Management 
to ensure that unauthorized personnel are not allowed access^ by system 
terminations and that authorized personnel do not employ 'the network 
. facilities for any purpose other than those for ^ich the STACOM Net^work 
is specif icaliy intendjed . - ^ ' * ■ ^ 

- . STACOM Network design shall assist' in the. realization., of ^ 
adequate security to the extent that engineering considerations .can . ^ 

•contribute'- The STACOM Network shall consider in it s^ design methods to 
. prevent any alterations of the content of messages once they have 'been 
routed over the network. All\of thie -equipment, comprising the^TACOM 
Network, except for the communication lines, shall provide adequate 
physical security to protect them against any unauthorized personnel 
gaining acceag^v to the STACOM Network. The computers and other, netwo;?k 
accessing equipment comprising the STACOM Network shall be. located in V" 
.controlled facilities* Redundant elemehtis should be configured such that ' 
a single act of sabotage will not disable both redundant elements. 
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SECTION. 11 



- ANALYSIS OP EXISTING NETWORKS IN TEXAS 

The purpose ot .this section is to compare the performance or 
the existing-^^Texas Law- En-f or cement Telecommunica'tions Network,- (TLETS) , 
with network specif icat ions contained in the -STACOM Functional Require- . 
nrents for the State of Texas p reseji ted In Section, 10. ; ^ 

This sectibn^^TSegins^^^ present TLETS _ 

system. " Section; 1 1.2 ^Summarizes areas in ^whiph the present system fails 
to meet 'seated Functiorial Riequiremehts, and presents a detailed analysis 
of the, present system in these specific deficient areas. 

.•1.1.1 . THE PRESENT - TLETS METWORK " : . - 



1 



The'-' analyisis of the present Texas Law Enforcement TelecommiJini- 
cations Network, - Cl^LETS) , preserved here considers sezv/ice to 431 law . " 
enforcement- agencies throughout the' state" consisting ,of police depart- - . 
ments, sheriffs offices and- State Department of Public Safety, CDPS), : 
offices. The -networlc is managed by the DPS. ., - " 

r • . , • .. . ■ * ■ 

The TLETS network' is'' topologicaiXy distributed from three 
regional switching centers located in Garland ,^ Austin, and San , Antonio . 
Terminals on the network are served fi?om, these switchers by 75, 110, or 
1200 Baud multidrppped. -lines. ^ * V - . \ i. 

NetWork users have access through' the Austiii, switcher to* state 
data bases located in Austin cpnsisting. of the Texa^s Crime -In format ion 
Center , CTCIO ," a drivers record system , .(LIDR),, and the Motor Vehicle 
Department, (MVD) , records* ^ 

Figure 11-1 presents a simplified diagram* of tjie TLETS system." 
Detailed TLETS line -layouts "for 75, 1 10, 1200," and 2 it 00 Baud lines are 
shown^ in" Figures .11-2 and 11^3- " > ' ^ 

In\general^^multidropped lines are organized such that. . 
terminals on ^ given drop a^e .clustered in areas gander the jurisdiction . of 
a singfle Council of Government, (COG)/ There are. appro^fimately 24 such 
COGs^in the state of Texas as depicted in Figure 11-4. Figure, 11-5 
presents a composite of Figures 1 1-2 and .1 1-3 showing the complete -TLETS 
terminal network. . V - ^ . - . . " ' ' 

' . .. . '«■*"'• 

The Garland a^d-^ Austin switchers communicate through, two 2400 . 

Baud lines, and the San Antonio Switcher is connected to the Austin ' .. : 

switched* through a single ^400., Baud;.,lirie. " 

The Austin switcher also provides for TLETS communication with 
^the MLETS sw^^tcher" in Phoenix through 'a 2400 Baud line and with the NCIC- 
throu^-a 2400 Batf3 line'. . • . . 
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""flc ^ ' . .. ■ . c / ' - ■■•.■\ 

^ . The Austin .switcher is connected to the TCIC data base , 

through two 2400 Baud lines , to., the LIDR data base^ through a single ^> / 

.J800 Baud line and to the' MVD data base through two 1200 Baud lines. 

ilsi the present system, the data base lines are held once an iiT<jQi"f*y 
is initiated from the/ Austin switch jontil the ijesporise is^re turned * . 

" over^ the' same line ■ ^* •"J'*!"-' ^'-' '."V-^' \ ' 



: .' The; TGIC data computer is an IBI4'-37TJ/155 and the MVD 

employs two 370/155 *s. The three TLETS switchers are^upplied by Jiction . 
'Communication Systems of Dallas, Texas;. ;/ ^> 

' The total cost of TLETS line^, modems, serv^e ^terminal . 
iarramgements and xlrop charges is $320,000 per year. These costs include J' 
charges to central COG points and charges incurred within COG' s. ' v."^ ■ 

It is anticipated .that total network cJosts for lines, modems, 
service terminals and drop charges for the present network with a minimum 
line service of 1200 Baud would cost approximately $495-, 000 year. 

11.2 COMPARISONS pF EXISTING NETWORK WITH STACOM/TEXAS FUNCTIONAL 

•REQUIREMENTS ^ 

Table 11-1 svimmarizes conformity to STACOM/TEXAS Functional 
Requirements by the existing TLETS Network. 

The two principal areas for discrepancies shown ^are Network 
Response Times and Network Availability* The- following sections discuss 
these deviations in detail. ' 



n*2. 1 Response Times ^ ^ 

Response time for the STACOM Network is defined as the time 
duration; between the initiation of a request for service .for an inquiry 
message at. a network system termination and 'the' time at which a response . 
is completed at the inquiring system termination. 

•nie . response time goal for the STACOM Network for law enforce- 
ment traffic is to achieve a mean* response time less than or equal to 9 
seconds, which InsUres . that 9056t-Of the tiine , responses to inquiries shall ^ 
be received in less than .20 seconds. / J ^ ' ■ . 

- \, Response times at given terminals^on the TLETS Network depend 
'on the Hrumber of switchers that messages mi^fi(t .pass through to and from the 
data .bases , and on the line speed seryXbing the terminal *_on a multidrop.. 

Representative circuits -at each multridrop line speed , (75, 110 , 
and f 200 Baud),- that carry relatively heavy loadris of traffic weije selected 
for analysis. Circuits selected for analysis were the ■ Garland circuit 4 
at 75 Baud , the Austin circuit 27- at 110 Baud and the .Garland circuit; 15 
' at. 1200 Baud.; -Normally, in a worst case anal-ysis , 'circuits would be 
. selected that jpass through the maximum number of switchers - in the Texas . 
ease , two Au&tin cirquit 27 was selected at 110 Baud because^ there- are 
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Table 11-1 



ConTormity -Summary of . Existing Network to 
STAtOM Functional Requirements, 



•" -r: Requirement* ■ ' * 


^ - SectionOE^--^- ■ : - 

Requirem^jixs Met 


.,:_..^.:irS6ction X - 

Requirements Not M|^.. 


' ... ■sr-... '^.-^ .y 

Message 
Character is tics 


'a':- ■■ - ,.\ - • ^ — : 

. All ■ '\ 




Network Message 
rianaxing 


Routing , Protect^ , 
Cod ing , E;w?br 
Detectioi(r, Status ; 


Response Time on 75, 
' 110 Bauc Jjines - 


Sys-tem. Terminations 


- All 


'"^^ 


Regional Switching 
oenuers 


■ Dallas , 
oan Antonio 


Austin Switch Meaii 
Service Time 


Network Availability 
Goal ' ■ ] ■ : ^ 




TCIC/LIDR Data Base 
Availability 


Traffic -Volumes - 


Average Traffic 
Levels 


Peak Traffic*; Levels 


Constraints and 
Boundaries 


Data Handling 


Data Rates 
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no 110 Baud lines. in the present system served by the Garland or San 
Antonio Switchers. . Garland circuits '4 and 15 were selected for analysis 
because their traffic loads are higher t^han any 15 or .1200 Baud lines' . 
served through the Sari Antonio switcher. . These circuits , then , are 
representative of worst case performance for 75, 110, and 1200 Baud 

multidrops on the network. - 

**»■ .._ ' , ■ ,■ ^ .... ■ . 

Response times at terminals presented h^re' are estimated mean 
values derived from queueing equations presented in Section 2 of this - 
report. • ■ ^ ' : • - 

The solid' line, in Figure 11-6 presents, mean response\ time. for. 
tlie Garland circuit^ 15. -\At^ a 1977 average daily traffic: leyei takin to be 
.116,000 transactions per day through the Austin switcher^ the system > 
performs adequately with a mean response- time of 'S- 6- seconds* However , at . 
system peak Ibads , estimated at twice . the daily average, response time . . 
becomes excessive. Queueing analysis 'indicates , that the principal oon- 
tnibutor, to/ thfs excessive' response time at user terminals is the buildup 
of queues at the Austin switcher. This component of total retspofase time 
; is shpwn by "the dotted line in Figure 11-6 . With .the present'' mean services 
. time; p^r transaction estimated at 400 ms for tHe Austin svfitch, computer ' 
utilization- of . 0. 7 is reached at a transaction level^of 151 ^000 per;^daV,' \ • 
as shown in Figure 11-6.. In^^general , telecommunication s/stCTis 'sljould be 
designed such that switcher utili-zations do not exceed^-^. 70 / 

. ■■ ■ •■, ■- ■ ■ / ■ ■ V ■ ■ •:• ■'^ 

Figure 11-7 presents system- :queue times for circuit 15 a1 
selected • sys-tem triaf fie levels. .It can. be seen that the Austin swit^cl 
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Figure H-6. ' Mean Response. Time to TCIC Garland CiCT 15 
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.. ' , , .Function of Traffic. Levels for^'TGIC 
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component becomes excessive ^s traffic progresses from- average levels to . 
peak levels, whereas the remaining components^ consisting of the multidrop' 
line, the G^r l^uid switch., interregion lines and- the TCIC* do not increase 
as dramatically^ * • 

/• Figiares 11-8 -andjKI-9 present mean response times at t^mlnals 
on Garrand~cijp^^ 4^ CTSfl^aud)" an - - - 

ihajor comppne'nt of times in. ."^hese cases is sp^nt in transmitting over the 
low speed muItHrdropped Xines'i. It is* interesting to note that, the 110 Baud 
line out of Auistin , actually has a ionge?^^esppnse- time at terminals than 
the 75- B^ud lixie out of Garlaind , even tl^jtigh ^ the/ latter .passes through an ^ 
additional switcher / There are four - prrincipal reasons fo^r this 1 ) 1 10 
and 75. Baud '^ines have the ^ame character rates*., (2)« -the 1 1 0 Baud line - - 

• protocol involves more, line turnarounds per message, (§) the traffic level / 
051 circuit 27 is higher than on circuit 4, and (4) there -are 15 terminals v 

j^n circuit 27 ancL. only 10 on circuit ^« • " V : A - ^ 

• • In amy case , low speed alines : exhibit response times on the 

•^^rh^r of one minute during average he\iwork transaction levels and of" 
minutes to tens of minutes during network peak transaction levels* The 
low speed lines themselves are major contributors to response time at low 
traffic levels and the Austin switch is the limiting factor at higher 
levels. ' • - 

It is also of interest to consider 'the effect of peak -traffic 
lev^s on the TCIC/LIDR and MVD computers. In the case: of the TGIC/LIDR 
370/TS55,' an exact analysis is made more difficult because traffic levels 
from DPS in-house data entry terminals, (IXPS traffic), miast.be estimated 
during TLETS average and peak traffic levels. On any given day DPS 
traffic peaks may not fluctuate as much as TLETS inquiries to the TCIC and 
LIDR, however , over a period of years DPS traffic ,can be expected to grow 
at applppbimately 4% 'per year . The analysis presented h'ere asstimes an 
' increase in DPS traffic as TLETS traffic fluctuates.^ and , in that sense is 
conservative. ^. 

-■ - ■ . . . ■ ■■ " ^ ■ ' ■■ : 

- " Increases -±n DPS traffic , 6f course, affect: the TCIC/LID^R com- 
puter Utilization. -The effect of high computer^utilizaTtipn. on TLETS ^ 
inquiries , liowever , .Is"^ minimized since ^these inquiries \kre given priority^ 
over DPS interaction . ! Thus -TCIC/LIDR computer utilisations of up to 0.8 to 
0.9" have fairly small* effects, oji TLETS response time but do have a- :^ 
significauit effect orT^in^house DPS terminal operations, (see Figure 11-7,)>_v 

: "■ . : s--, ' ^-^ . , ■ - ■. ■ ^ ■} ■ ■ - [ ' ' ■ 

V^^tal queue times for an inquiry passing through the Austin 
switch to thS^ TCIC/LIDR ccxnputer a^ through the' Austin /switch . 

were analyzed a's a funotion of ''network Jtraffic lo'ad. A similar exercised 
was carried out for the MVD computer,-. ; Figiare ' 1 1r-IO- shows queueing. times . 
fbr -the-thre^ data bases including, the' Auist^iri *^switch. TCIC is seen to 
provide \the -best service an^ IZDR the,- longest . . .The curves are driven 



^liO Baud' lines have 11 ^.bits per character a^id "75 Baud iines have. 7-5 bits 
per i^haracter; thus b€i,th lin^s tranapit 10 6hb.racteri3 perv second^ . 
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xipward as TLETS traffic levels increase because of long queueing-> in the 
Austin switch, *( high ccxnputer utiliz'ati<3Ti) • ^ ' ^ 

— ■ ' ■ ' 

It is also .of interes£^^to. estimate*^ the present system per- - 
formanae of the data base system^^lbne without the effects of the Austin 
switch. This is shown in. Figure 11-11 ^ere data' base queue times are 
presented as they appear to the ^Austin switch. The TCIC and MVD systems 
provide better data base turnaround times ,due to the fact that they 
provide service over two lines. However, it' is aiso noted that these 
systems- begin Vto degrade rapidly at TLETS peak traffic levels "which adds - 
to response time degradation at" DPS terminals under our conservative - 
assumption* " ^ - ^ ^ ^ 



Frotn the standpoint ,of network response tim^ at user ^ 
terminals, 'thefi, we >can conclude the following with respect to. the present 
XLETS system. ' \ - ' v • . • . 

— ■ ' *• " 

• 75 and 110 Baud lines do not meet functional^ requirements 
'due to thear iifherent low datfa rates." 

• 1200 3aud line service 'mean response time is less 

^ • ' ^ than or equal to 9 sec, (the -functional requir^memts 

goal), for\traffic levels . efcf .ionder 130,000 transactions 
per ^ay at the Austin switcher, (see Figure 11-6). ^ 

y ' ' . \; ^ 

• Network response time limitations enctDuntered above . 

130,000 transactions per day are due^ principally , 
to high utilization of ^ the Austin switch. 

' . * • The TCIC/LIDR computer also experiences utilizations 

near 0.9 at network peak traf fic , levels . 

• _Diiring peak traffic loads on 'Xhe present TLETS system, 

the. magnitude of user response times at terminals 
is measured in minutes to' tens of miputes. 

* ■ ^ 

Section 12 of tills report^ treats specific network and 
computer upgrades Required to mieet the STACOM/TEXAS Functional 
Requirements of Section 10. ^ . ' ' ^ 

• . " r-' ^ ' \ 

t1.2.2 Network Availability - * • . - 

at • 

sin Paragraph 7.-2 of this report safErple .palculations ar^e carried 
out which derive system reliabilitjr and availability . for the pres^nli TLETS 
System. These calculations show that the system g.mil ability for a-" 
terminal connected through the Dallas regional swirehe^ is 0.915.^ This 
value implies" an -average daily outage of the network to any terminal- 
connected to the Dallas switcher of 122 minutes. A 



( 



Alsimilajc; calculation carried out in Paragraph 7-2 for terminals 
connected through the San Antonio switcher results in an* availabilitjr of ^ 
0.^915 which implies ^ average daily outageJof. IBM^minutes. * ^ ' 
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The^ Functional Requfrements for the State of. Texaa set an - 
availability goal of 0.9722 ^ich corresponds!'' to an. average dally outage ' :. ' 
of 40 minutes. Thus, the present network does not conform to availability 
goals. Specific upgrades required for c^onforgii^ty are disdussed in Section 12,. ,^ 
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SECTION 12 • •. ; . ' 

" NEW OR IMPROVED STACOM/ TEXAS NETWORKS " . " ' 

^ This section presents detailed topology ,*;'^'cost , and performance 

data for each of the V^etwork' options outlined in Section 8. Section 13 
of this report presents a comparative discussion' of cost and performance 
data ^ for the options considered. / ' 

v. ' \ . ^ ' V ' ■ • 

^ -li2,l/. COMPUTER PERFORMANCE REQUIREMENTS ' 

12.1.1 Mean. Service Time Upgraded" 

^ ' STACOM/ TEXAS'" networks are deigned! to meet -response time 

functional requirements . for all network options at peak network traffic 
loads. " To> thisi:>end, computer mean service timejs per. transaction at peak 
traffic loads have been assumed such that switchfer and data base^ computer 
utilizations do not exceed" values in the^ neighborhood ^of .700. It is 
important to realize that increasing network jnultidropped. line speeds does 
not apprecia'bXy decrease network response times when computer utilization 
becomes high, i'.e.,. increasing line speeds is not an effective solution 
for alleviating computer- queueing pr.essure. Thus, it is of crucial ' - 
iipportance to' maintain computer utilizations at less than approximately 
0.700 at 'all times. - ' ^ \ 

\ ^ ^ The networks presented in this sectiori assume similar c^ata 
base.vline and c^puter configurations ^as exist noW in Austin, with.-- certain 
specific upgrades. ^ , 

Spe'bifically, the Austin Switcher serves the TClC^tJirough two 
lines, the 'lIDRv "through one line and the MVD through two' lines as in the 
/present system.) The line "holding" procedures in present use with the 

TCIC and MVD. are maintained'; 

* ■ » - , ■ ^ 

V Table-^^ 2-1 summarizes ^traffic loads on the Austin Switcher, 
the TCIC/LIDR' data base and* the MVD data base in terms of cMiputer trans- 
actions in 1981 and 1985. \Also included are transaction requirements , for 
handling new data 'types. T^he followlxig comments discuss the origins of 
values entered in the' table. / ^ 

' ^' . " > ' * ^ 

• ' Values shown for transactions at the. Austin -Switch include trhe 
total, of existing iLETS traf fic ' types plus . CCH, Jiew data types and,: 
.fingerprint traf fic The TCIC and LIDR entries show » predicted leyels for' 
these data bases. ' The TCIC levels include CCH traffic. That is, it is 
assuped that CCH in Bexas will continue to, be implemented at the TCIC/LIDR 
dataibase.;. ^ . . / 

''Values shown for ''in- house data processing traffic on the 
TCIC/LIDR comj^uter aesime a growth of 45t per year from 1977 levels through 
1985: 
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Taj5le'l2-1. - Traffic" Loads dn Computers by Year 
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^ .Traffic shown between the Austin -Switch and the MVD 6pmputer 

'■is taken from STACOM/TEXAS MVD traffic , pi**e diet iojis-^ Th^^MVQ computer 
also handles traf f ic ^from sources other than the " Austin Switch, This 
traffic is assumed to amount to 25% of the Austin Switcher MVD traffic 
level • • • ' :^ " \ . ' : 

J." ' Finally, it as assumed, and recommended^ .that new data types- 
be integrated >Qnto' a single separate computer facility -located , in Aiiistin/ 
These data types include systems used >by ICR, OESCIS, SJIS, fingerprints, 
TYC, Pardons and Paroles, and Corrections • * * * , - ' ' 

■ "... 

The traffic levels shown in Table were run through data 

base queue ing models "discussed in Section 7 of this report in order to 
size data base line and computer mean service time requirements • " Table 12 
summarizes the results of that analysis. , ' - ' ' 

It is recommended that al^ .data base lines be. immediately 
upgraded to 4800 Baud lines.. "This .ypgrade Will Jbe sufficient to meet ^ine 
requirements from^the present tHrou'gh I985. .An investigation) into „the 
merit^ of "holding" or , not ' holding TCIC/LIDR and-MVD lines^wa's carried 
out. It was found tTiat holding the lines, as is the. present practice, is • 
a bad practice only when line utilizations * become excessive .^'^-Since data 
base lines need to be' upgraded to 4800 Baud in any -pase,- the penalty for 
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Table 12-2. Computer Mean Service Time and Data Base 
.Line Requirements for Peak Loading 



Line Requirements 
In BaujCl - Austin 
Switch to Data Base 



Required Mean Service Tijne 
per Transaction's 
(ms) 



Years 



TCIC 



LIDR 



MVD 



New 

Austin Data 
Switcher TCIC/LIDR\ WD Ccnnputer 



1977^r^800 (2) 4800 (1) ^&00 (2): ^130^' 250 400 2090^ 

"to ^ . ' * , ' ' - 

1980 - . ^ , - 

.198-1 4800 (2) 4800 ( 1 ) 4800 (2) - 100 200 400 1500- 

.to . - i ^ . ' 

1985 . : - ' , - . 

. - J* - • • 

continuing the present practice is minimized to an extent th£t response 
time functional" requirements can still easily be met. 

Computer upgrade -requirements' in terms of , mean service 
time per transaction is al'so indicated in Tabae 12-2, To functi'on . 
properly, the- Austin switcher should immediately be upgraded to perform 
with a mean service time of 13O ms, and, ^in 198I, should exhibit -a 
m^an' service time of 100 ms. . As an example; the Action Model 200 system 
with the Nova Model 840 and Century Discs could meet thesje requirements. 

■ • r ^ : . ■ . . - ^ £ 

. The TCIC/L^DR'' computer should immediately be upgraded to 
provide a mean service time' of 250 ms," and in 1981,- provide a mean service 
of 200 ma. ^ The. 250 ms^ goal may be approached by -'considering the use ,of an 
IBM 370/158 machine and 3350 Discs with a reduction of mean disc accesses 
per^ transaction from 8 to 6. The 206 ms goal may requir;^ a mixed use of 
totally fixed head discs' and semi-fixed ftead discs. At this ^int*, 
'improvements in CPU time per tr.ansaction will not appreciably reduce .total 
mean seryice time per. transaction. ' ^ 

The MVD computer need not be upgraded through 1985. A mean 
service time of 400 ms will con*:inue to serve that data base adequately. 

The networks presented in this section assume that tHe data 
base line aiKi computer upgrades outlined above will be csirrled ouft as 
indicated. ' 
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'12.1.2 I System Availability Upgrade Requirements 

^ - . • ■ * 

.The principal component which causes non*con^ormity to 
STACOM/TEXAS Fxanctional Requirements/^for system, availability is the 
TCIC/LIDR daj;a base computer. If €he availability of this facility is* 
upgraded to 0.9814, system availability requirements can be met for 
the single region/case. The ^ following' characteristics proitide an example 
as- to how this might be achieved : • \ - , 



MTBF 



1U5 ^urs 



. * CtfTTR - .^1-7 hours 

• Fiailure Rate 

(X 10-3) 6\Sd 

• Availability- 0.9814 

If these conditions are met, the resulting availability of the 
single region TLETS ^Network would be 0.974 which implies an average "daily 
system ' outage from ^any terminal .on the network of 37*4 minutes. The 
STACOMATEXAS goal for availability implies an 'average daily average outage 
of 40.0 mfnutes. . ' . ' . 

For multiple region configurations upgrades are also required 
at regional switching' sites' to .improve system availability. In multiple; 
.region configurations, availability of regional swi*tchers should, i^e 0. 997 
in aKidition to the above mentioned data base improvement'. •By 'way of \^ 
example, this goal "* could be achieved' -with ;y 

• MTBF 333 hours 
f >frTR ' - • 1 hour!- 

• Failure Rate 3.0 ' r . ' 
^ (X 10-3) ^ ' • . . " . 

• Availability^. 0.997, , • . ' - . ; 

These improvements will y4.eld a neSwork system .availability 
of 0.973 which corresponds to an average cfaily system outage of 39 
minutes* ^ ^ ' *^ • ' ' 

1272 'OPTION . 1 - SINGLE REGION TLETS .. * . 

f2.2.1 . Topology ' ' . ' i " ' ■ J' ^ - ^ 

The STACOM/TEXAS single region TLETS' network, layout is shp^wn. 

in Figurl" 12-1 . "The network conslst^s a single regional switcher v 

facility located in Austin connected' to_the TCIC/LIDR and-MVD Data Bases o 
There are 35 multidropped i^nes serving system terminations.^ Al It network 
lines are i2P0 Baud lines with the exception of one ^400 Baud^line and 
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one 4800 Baud line. Table 12-3 presents the detailed terminal assignments 
for each oif the 35 multidrops. Reading from left to right, the TabiV; 
shows the line number ,( 1 to 35), the total number pf terminals on 
the drop, the alphabetic code name for the first terminal on the drc 
and the remaining, code narries for terminals on the drop in order. 

12.2.2 • • Costs 

Total eight-year costs for the single region TLETS system are 
presented in Table 12-4. Total costs based on costing assumptions 
outlined in Section 1 T^^Sm'ount to $15,800,000. About 68% of this t'ot^l 
c.ost is due to terminal recurring and purchase costs. Lines, modems and 
service terminals atoount to approximately 31^ of total cosbs. Engineering 
costs make up the^^^^^ainder . Regional switchers in addition to the Austin- 
Switcher are not required in this option. . { 



12.2.3 Line Performance - ' ^ 

v_ 

I Table 12-5 summarizes' performance characteri§,tibs by line fojr* 

the single region- TLETS Network.^ Reading from left to rx^t^/, the table 
presents the line number, the code^ name for i;he fir str*" terminal on the 
drop, the total number of temu-pals' on the drop, the line' capacity in 
Bauds, the peak line utilizat^ion value, total mileage on the drop, and the^ 
mean response time for any siiigle terminal on the drop. 

Mean response^ times on the single region network run between 
2.5 seconds to a wQrst case value of 8.7 seconds depending on the specific 
^multidrop line. Of the 35. lines in the network, 33 have mean- response ^ 
" times of less than 5 seconds, * ^ ^ - 

■ * ' ' ' ' 

{2.2^H Network Availability . - 

. The availability of the data bases to any^terminai on the 
network'' is 0.97^ calculated in accordance with the procedure outlined in ^ 
Section 8.2, and assuming data base upgrades call^ for in Section 12. 1^2 
are implemented. This -availability implies an average petwork daily '\ <^ 
outage at any termina*! on the network of 37 minutes. ^ 



12.3 ^ OPTION 2 - TWO REGION TLETS 
12-3-1 ' Topology 



/ For the STACOM/TEXAS two ('region case , four possible networks' 
were studied. Each of the four netwG?rks consists of one region served by 
the Aystin Switcher. Candidates' for a second region in the network 
included , Dalla.s, Amarillo, Lubbock., and Midland". — 
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-Tabl e -12-3 • - Terminal Ass ignmen t s 



NETWORK option: tlets/au'stin . 
NUMBER OF Regions: i 

terminals 

LINE total 

region no. NO. STARTING ^ REMAINING 



1 



I 
2 



SXrS^S rSXRJrSXATr A^2^rSX0S^SXYfl^SXYHrSy9Wr 

AZICrAZAVrAUB rAUH ^ AZAV r AZCS » AZFH r AZFW r A7FL r AZZH 
AZHNr AZiBr flZTY^AZFK r AZYM#aZSE» AZUJr AZUKr A7PBr 

NABOfSXPRrSXSa^^XKCrNAAOrSXSNtSXLFrNAAFrSXOXrSXRB 
NABTrNACWrNARK^SXCC;rNAFC»<;XQZrNAEKr 

AZF J f AO^S f f^ZFZ r AZHC f AZLZ r'AZ AW # AZFD • AZ I A , AZAN w AZYP 
AZFBr AZFEp AZAU> AZHJ» AZiUr AZTOr 

NABX r SXGV » SXOJ rSXDK> SXRO r SXBfti SXRC r SX^^O r NAFB ^SXPN 
^ NACSrSXSDrSXBR^NAAK rSXpS^NACNVSXDLrSXnNr 



6 



9 




NAC A r SXGC r SXBK w SXR J^S^BL^ <:XRTr SXB?: r SX YF r M APX /n AQN 
SX AD 9 NADW »SXBI w NA AH r SX WTT5**T » SX8W r NA AC t SXRZ ^ . 

SXRLrSXYJ#NACE»SX0A»SXRSr5HGH^SXRXrSXPNTSXPPrSXUL 
SXYK r NAEU r SXRW # SXCO #SXHI r SXRR w SXRO r NApZ r N AEA r 

AZue 9 AZUD » AZBT r AZBli » AZDU r N AOE r AZ JU » AZKU r N ACO # N ACR 
AZFUr AZCU^NADFr AZE«J»AZLUr AZUCrSXOFrSXOl rNABJt 



AZOI p A^AC r AZBC r AZXT r AZNS » AZAX » AZAB 9 AZTD 9 AZAA t AZOJ 
AZUP » AZJL » AZQL r AZTS r AZQK^AZRI f 

* 10 la AZUN 

Ll^ NAEQ r AZAS r AZUA r NABU » AZAO 9 fkZPAw AZAMr AZLS 9 AZFF 9 AZK Y 

AZJYrAZYLr AZHUr AZSfti'NAEPr AZIP* AZIFr 

11 1^ NAAN 

NAAPrNAAGrNACXr AZYI ^NAEOr MACE » AZIZ »'AZFKrWABRfA20N 
NACC^NAAOr' % 

/l2 11 A2US " ^ ^ ■ ( 

S r AZUS^AZNAr AZRKr AZUZpAZZC^ AZZAr AZZPf AZUQf AZCNVaZXL 

/ 13 17 AZUX 

^' y . DQJHrDQIYrNACLrOQCWf OQCJYrpGNlJrOQNHrfJAnMrNABI rO^GS 

DOKHrNACI r OGEA rOQE^ » NACn r nOAC r 



ic^ 1^ \^Bf4 

15 20 DQHT 

16 1 DTJ 

17 lb DTL 



AZAE 9 AZA I r NA A I r AZA J » AZZB r MAEX r MAEV r NA FW , AZUW r AZAZ . 
NADO»NABZ»AZBXr 

OOHPrOQCFrOGHNrOQlTrDGHOrnOHRrDQAnrOQFT>OOETrponT 
OGH J r DQIH r MADP r OOHW 9 OGHS 9 OOHY r NAftC rNABH 9 DORY 9 



DOM J 9 DQTR 9 nOTW » OGBD 9 DGGD r nOCS 9 DORS r DG^I A » D'^CT r O'^HL i 
DOH-I 9 DQBT 9 OGRK » OGSU p OGHZ r 
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..Table ._12-3 - ..Terminal Assignments ..fCpntinuation; 1 ) 



18 
19^ 

20 

21 

22 

23 

2(4 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 
35 



10 
17 

lb 
21 
12 . 

f la 

19 
17 

/ 

1*5^ 

le 

13 

la 

15 ^ 

11 
Ito. 



DOHU 
DQEK 

AZXJ 

DQGY 

DQJT- 

DQKT 

AZUF 

A2PW 

A2IJ 

AZLA 

A2IS 

AZPN 

AZWL 

AZGA 

AZAG 

DTF 

A2BP 
NAAM 



^1 







r 




DOHX 


rDQGB 


rOONB 


>D08f 


DQED 
N-ACP 


/oQEtf^OOEI 
f NAET .^^^.ob 


^NAO^' 


A2PA 
A2XI 


rA^:r 
9 A^Xr 




* A2AF 
»T)0DC 


' DOEE 
DOEC 


rDODZ 
rOQEW 


^noKY 
^r»ABS 


^NAEG 
»DOGS 


DQ8H 
DOSL 


rNACT 


^ A2UI 


^MACP 


DOCY 
D02Y 


rNAHF 


rOGNW 
rNAED 


rDOLT 
rOOB2 


A2XH 
NA AA 


r A2YC 
r A2RZ 


rNAAW 

' A2AR 


r NAAX 
► NAD' • 


NAAL 
NAOG 


r A^lPS 

f nadh 


► NABE 
r A2PX 


r A2fl2 
rNABb 


A2IK 
A22J 


r AZJP 
r A2IL 


f A2JA 
rMAEN 


f A22r' 
r A2G0 


AZLB 
AZWP 


r A^TI 
r AZWO 


f A2LC 
f A2WX 


f A2K'A 
rA2Ll 


"•AZIW 
AZFA 


r A2<JM' 
r Ai^LN 


r A2IF 
r AZIR 


^ A2II 
► NABV 


AZPP 
AZYE 


«*2PL 
r AZXZ 


r A2PI 
r A2LQ 


. A2GL 

9 -ZPJ 


MAOL 
AZWB 


r azwa 


r WO 

r A2SZ 


► A2WK 
p A2W0 


AZOB 
AZPA. 


r A2.0C 
r AZKD 


rNA AOi 


rNAB>^ 


AZOA 

A ^ IT 


r A2AG 
r AZKJ 


»A2JQ 
»A2J0 


pNAO^ 

> M A Q 


OOGI 
OOEH 


r AZJR 
r AZKL 


» A2JS 
rNAES 


r A2K*< 
r A2KF 


NAET 


rOQGZ 


rNAAY 


pNAAj? 


•AZGG 
NAOV 


r A2UR 
r AZ2R 


rNACV 
rWADB 


rWAC2 











O^X^nOCA rNfl^BQ^DOL^rflA^Fr 

nOOY^KjAOI ► NAOY » MAOT » MAPS rN ACQ » 
DQUTfNAEJ^ 

AixO»A2XPr A2XWr A2GW, A7XSr AZXRT 
DOKK f • . 

NAJAl * ► nOGX 9 DOLM ► OOLT , DnER » QOPF^ 
n^KH^MACI f NAE2*NAAKrNAA;S»0QE2» 

DORn »nOHC ^DOHE^OQHF ^OOEY »OQVI » 

DOHA ►nQHO^OOHT^Ot^HM rO'^H,? »OTC » 
OOCH f mAEE » DODH » ^ ^ 

OQE^i^nOOR » flZG^^i pD^f^F ^o^pWf boRP; 
NAOK rMAE?? »^iACJ»^'--'r 

OOAY^MABFf KACH'C ^-OT rOQGJ»0'^GJ» 
A2P2»mA00» 

S2Gr»5XGR f ^fAE^ * NAEW • SXP A r NAD A » 
AZlMnsjAEY^ 

AZLPfffACG^ AZK r A2>'K,NAAV» A2WN» 
NAA^^r *22Kr AZWS'M^Cr 

AZwJ» aZ-^S ► AZIX r AZJK , A'^LE * A2LF» 
AZTO ^^'AAB »^ 

AZLK » a2LL» -2LPr ^?rtPGr-A7KW r a2PC# 
A2PK»aZRB» 

ma ATr a2WE» AZkPr NARY rNflCw^ aZSP# 
MAOC' AZ'^C» AZSXr 

AZGF » .'^ 2PE » ^' AEP # AZOE 9 AZ^D r A2nn ? 



A2sJE r N a a J r a 2M J r A 2GE r A ZP 1 r A 2 JF 9 
A2L?^r A22I r A22F* 

A2KPr a2KR» A2slWr A2Ka»MARA r A2KN» 

NACB» A2WI * AZWWfNAEK 9 AZZL9 AzJzT 

SXOR»MABWt»SXGK rSXPF »MACU»SXBET 
A22X» 



ERIC 



12-8 



299 - ' 



I 



Table. 

1 



Network : TLETS- 



Remarks : Single Region - Austin ^ 



Nuipber of Regionq: 1 



Recurri ng Costs 



One Time 
Installation'- . 
Costs 



Total 



Item 



Annual 
No . ' ^Co2t 
tReqd . Each 
.X 



Total Eight ^ Total 

Annual Year- Unit' Purchase 
Cost Cost Cost ' Cost 



Eight Year 
Cost by . 
■ Item ' 



Lines, 
Modems 
Service 
Terminals, 



611 4,888 



37 



4,925 



Terminals 


564 


^ . 260' 


7ri 5,700 


8.847- 


5,000 


10,700 


Regional 
Swi tchers 


0 . 


* 




✓ 




> 


;^witcher 
Floor Space 






t 






* 


' Switcher 
Back up 
Power 














Switcher 
^ Personnel 


0 ; 




■y ^ ■ - 








Engineering 




> 






. 130 


130 


Subtotals 


y 


< 


10,588 
Total Eight 


Year Cost: 


5-, 1 67 


15,755 
15,800 



o 

ERIC 



iS-9 



77-53, Vol.. Ill 



1 * ■ 



Table 12-5 . "Network Line Characteristics 



Network : 

Remarks : ^ Austin as Regional Center 



TLETS 



- Nj2inb"er, or> R^gi-p.ns :* 1 



First 
Node 



No* of • - 
Terminal's 



Line 
Type 
CBaud) 



• Line 
.Utilization 



Total 
Mileage 
.,(mi) 



Mean 
Response 
Time 
(sec ) . 



' , 1 


^ SXLP ^ 


- 

10 


^ 120Q 


0 • o43 


73 


0. 7' 




'2 


AZIO 


20 




0 . Dl 1 , • 








. 3 


SXQQ 


19 


1200 - 


0 • Obo 


374 


. -3.0 






AZFI . 


17 


1200 


0.157 


31 3 


^4.1 




5 


SXKA 


• 19 


• 1200 


0 • IHO 


}i ^ n 


h 1 
*t . 1 




. 6 


SXQP 


20 


1200 


0 * lol 


OCT C 

35b 


4 • £i 




7 


SXRK 


19 


1200 


0 . 1 D 9 


433 


4-*2 




8 


SXDP 


20 


1200 


0-213 


41 5 


4.4 




9 


AZTE 




1200 


0.243 , 


0 


4.1 




10 


AZUN 


18 


1200 - 


0 . lOI 


^304 


Jr n 
4.0 




11 


NAAN 


^3 


1200 


0.037 


. 2 1 0 . 


3»b 




12 


AZUS 


11 


.1200 ■ 


0.0o3 


143 


.3-7 




13 


^AZUX 


17 


1200 


0.115 


-396 


3*9 




14 


> AZBN ^ 


14 


1200- 


^ ^ Ir 


255 


3*7 




15 


DQHT 


20 


1200 


' 0.310 


297 


4*9 




16 


DTJ 


11 


4800 


0.445 


101 . 


2. b 




17 


DTL 


16 


12.00 


0. 556 


181 


2. 5 




18 


OQHU - * . 


10. - 


1200 -. 


^0.095 ■ 


■309 ' 


'3-7 




19 




- 17 


1200 


0.. 076 


It ll M 

441 


3-8 




20 


A2XJ 


16 


-1200 


' 0. 145 


286 


.- 4.0 




■ 21.: 


DQGY, 


.19 


1200 


0.137 


451 


4.1 




22^^ 


■^DQJT 


■ 12 


1200 


- 0.-123 


254 


3-. 9 




23 


DQKT 


19 


1200 


0.319 


213 


5.0 




24 " 


• AZUF 


19 


1200 


0.095 ■ 


449 


^ 4.0 




25 ' • 


AZPW 


17 


1200 


0.065 


356 


3.8 




' 26 


. AZIJ 


19 ' 


1200 


0.124 


698 






,27-. 


AZLA 




- 1200 


0:054 


^ 623 


3.8 




28 


-AZiS , 


17 


1200. 


O-O83 


523 


3-8 




29 


AZ PN ■ • - :^ 


17 


, 1200 


0. 130 


550 - 


4.0 




- 30 


AZWL ■ 


18 


1200 


0i;172- 


661 


.4.2 




31 


^:AZGA 


'14 


1200 


0.083 


386 


3-8 




32 , 


AZAG . 


18 ' 


1200 


0.247 


706 


4.5 




33 


DTF 


.15- 


1200 , 


0 . 080 . 


446- 


3'."'8 




34 


AZBF 


11 


. 1200 


0-025 . . 


.489 


3-5 




35 


.NAAM 


16 


1200 


0.051 ^ 


317 


■ 3.7, 
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The least cost conflgtiratlon of these- four possiblfities is, 
the Austin-Dallas, network shown in Figure 12-^. The Austin regipn 
consists' of- 16 '1200 Baud lines^aiid one 2400 Baud line for a total.. of 17 
lines. The Dallas region is comprised of 18 1200 Baud lines and one 2^00 

"Baud line for a total of 19 lines, A single 4800 Baud line connects the 
two regional .cfCTi put ers. Table 12-6 details , the terminal assignments by 

>iine for the two region case. - - 

12.3-^ Costs^ • ^ , 

Total eight--year costs for the two regipn Austin-Dallas, 
network are shown in Table 12-7- There is no purchase cost shown for 
the Dallas regional switcher or for an minterruptable power supply since 
these- facilities presently exist. The total cost is $17,000^000 over 
eight years. Note that the annual line cost of $602^.000 ^is reduced from 
the $611 ',000 annual cost in the single regioo case. Total costs are 
increased , however , despite'^he fact' that the second switcher need not be 
purchased , due to additional switcher, facility and^ personnel recurring 
costs , -7^ 

Tables 12-8, 12-9, and 12-10 show costing results of consider- 
ing Lubbock, Midland and Amarillo as locations for a second switcher 
respectively instead of Dallas- Note that annual line costs are v^ery 
similcir in all two region case's. ^However, non-existent switching facilities 
are required in the Western locations . 

12.3*3 \ ' Line Performance ^ , * 

• . Table 12-11 presents line performance characteristics for the . 

two. region case with switchers in ^ Austin and Dallas. Mean response times 
vary between 2.2 seconds and 8 .7 seconds depending on the particular 
nfultidropped line. * Of the -total of 36 line^ for both regions, 34 show ^ 
^mean response times of ^less than 5 seconds. 

12.3.^ Network.* Availability ^'^'^^ 

> - 
If data base and switcher upgrades called for in Section 12. 1 .2 
are implemented, the system avatilabiiity for the two region case is \)C973. 
This implies an average- daily jo^twork outage for terminals connected to ' 
the Dallas switcher of 39-0 minutes. / 

12.4 OPTION 3 * THREE REGION TLETS 

12.4.1 ^ Topology ' \ 

For, the STACOM/ TEXAS three region case, five possible 
configurations were studied . Each of the five networks consists of a 
switph^r facility in Aystin' and Dallas- Candidate locations for a third 
switcher were San Antonio, Houston, Midland, Amarillo and Lubbock. ^ » 
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table, 12-6 • Terminal Assignments 



r j,woRK option: tlets/austin-oallas 

R OF RE^GIOHS: * ^ 

. , I • , TEKMINALS 

>;USiiN LlNr TOTAi. - ' ^ \ 

HEGlOf^ NO. '^O- STARTING. f ' HEt^l^l^^ 

' 1^ 

X • 1 20 A2TD 



Z l6 A2FI 



A2IC»AZAV»AUB rAUH • AZAV f aZCS TAZFH » A^P^W , A2FL r A22H * 
AZHMf AZ I B » ft Z TT r A • AZ Y N p A ZSE • AZU J » A ZUK ^AZPB r 



' AZFJrAO^S* *ZHC p AZLZ'/»ZAW» A7F0»AZIA p AZAMpAZYPi A2FB» 
^ ' A2FE» AZArjp AZlHf AZlU^AZVQf 

3 ' . 20 SXKA / ' " * ^ 

SXADiNADWrSXSI »rlAAM»SXWT»5XIT»SXBW»^rBAC^»SXRZ p 



12 SXOP 

21 SXRK 

l8 SXDP 

17 A2UE 



8 ' ^ 20 AZYI 



9 17 AZUrr 
10 12 A2US 

Jrl 10 SXLP 



12 


1^ 


SXPR 


13 




■ AZON 


l*f 


11 


AZAG 


15 


17 


A2TE 






SXRC 


17 




NAEvJ 



NACA»NAAO»NAANpNAAP»MAAG»H;*CXf NABR»S^SQp S?fKC iMAAO* 
SXSNi ^ . " 

SXRL » 5XY J r MACE r SXOa;» SXRS • SHGH» SXRX • SX^' » SXRP • S^ULV 
SX YK 9 NAEU r SXR*< » SXCO » 5XH t # SXPR t SXRQ » NAOZ • M aE A f MAFp , 

* .-> 

SXSVrSXDJrSXOK rSXBO»SXSPiSXBMrNACS»SXSUrS^BR»NAAK r 
SXOS»NACN»SXOL»SXnN»SXDF»SXOI pNASJp 

^* 

AZUD 9 AZBT r A23U » A^DU • NAQE 9 AZ JU p AZKU # NTVC^f NftCR # AZFU # 
AZCU»NADF»AZEtl» AZLO»A2UC»NA0Up 1 

MAEO # AZBN» AZAE#AZ^I '/iAAT » aZLIF» AZXH# AZYC pAZRZ p AZAji 
AZZB f AZUW • AZ r N AOO » >^ACE » A ZBX # N AB2 1 A ZT Z , A2FP • 

. MAEO * AZAS» AZUArNAPlXi AZADp A ZFA p A ZAP r AZFFr A?K Y » AZ JY> 
A-ZYLf AZHU»A2GP#NAEP»A2rP#AZIEi 

AZUS 9 aZUX f WAC J rNA.CK »AZNA # AZRK p AZU? p AZZC • A2^C^ • AZUR • 
NACV» , ' ' V 

. SXFS • S • SXR J » SX A Y r AZZD • SXQS • SXY A p SX YB p SXQ* • 

SXLE • SXBE »^A AF » SXQX p SXRO #WA^T# NACW r NflRK t N ABL » SXCC p 
NAFC »SXQZ •A/AEK » SXR A p "^AQ A » S^'GR^ MAEL # N^EM # 

NACCrS^QQ^WABDr 

' AZQ A p AZAG » AZZ J r S5f GH • AZZN p A2JA f AZJto r AZT L , NAEN » AZGO # 

AZOI r AZAC r A2BC p AZXT p AZMSf AZAX p AZAR p AZTO, A7A A » ftZOJr 
AZtiP r AZJL # AZOL p AZTS * aZOK » AZ« I p 

SXRO tAZjQ^NAOJf A7JE#NAAJpAZMJr AZGE» AZ3I p AZJFp AZJIp 
AZK J p AZ JD p NAB'O # AZ J^* » 

N A AM rNACZ » SXQR p MflR'<^ » SXT5K » SXRF » N ACU p N AD V p AZZR # NAOB i 
AZZWvAZrZX'NAEXp 



■ * -,304 
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Table '12-6.. Terminal Assignments (Continuation 1) 



DALLAS LINE TOTAL 

REGION N0\ NO. STARTING". 



REMAINING 



1 

2 

3 

5 

■/ 6 



.'9 



12 
. 13 

la 

* 15 

" 16. 

. i7 

18 

lo 



1 

It? 

ly 
1/ 

1€> 

20 

2U 

1^ 

1^ 

b 
If* 

IV 

1^ 
20 



DTJ 
OTL 



DOFT 



DQHU 
D0JH 
DQJY 

A2XJ 
DOJT 



, OQKT 



A2PW 
DOGZ 

A2LA 

A2PM 

AZWU- 

Azr;A 

OTF 
AZ.RF 



DGLM J rQjQTR f OaTW » DQ80 ' DQGO » D'^S » DOP<; » DONA » OaCT 9 OftHL? 
OGHI f HQBT # OQRK , DOSU r OQHZ » OQOT r DGH J » ^ 

OQ TT r r»QHM » MHP » OQCP r D«HT r OCOC r DQHK » OQCt r 

DQET » 1 H f NAOP f DQ AO *OOHR r M ABH » DOB "1> OQ V I , Qf^SL »' Of?PO ' 
DQHC i DQHE r'OQHF r DQE T » ^<^Hw f nQHS r O9HT # M anC f 

DQHX »DQGB #t)QMB#OQB£ »'0QIV#mACL f D<SlCW^fiP I r 0QG5 r DQ*<H » 
NACI i DQLX # PQC A f NABQ » D<5L2 * N ABF r ' 

NA A W # MAAX r DQEN r DQOR » AZGM f DQEF f N AEH » NAOK » OftDW r DQEP r 
NAAArnqACfDQEAfDQ^ortNACOr . ' 

DQNU r DQK Y f NAEG r NAfl U » DQGX » DQLH » hql Y r nofTK , pQPF » DQEC » 
DOEWrNABS'OQGSf noKHrNACI »nAE2 »MAAP » NAASf EKEZpOQ^^H » 
NADMr 

AZDA-r AZXN » A2XK r AZaR »NACY f AZ^F r AZXQr^^ZXP f A2XW » AZGW » 
AZXSr AZXR»AZXI f AZCNf AZxC'AZZPrAZUQr AZW?f AZZAf 

OOEEf DQOZ»DQEK rDQF0rDQEL»0QOQfOQUTf NAEJf PGiiEI rNAOR,» 
DOOX r NAD r » WAD Y r NADT f NADS »^ACO » NACP f M^Fl r N ADO 

NAEE r OQBZ f OQCH r OqBM' N*CT » aZUI * NA'GF » NACH r DQA Y » N ABP • 
AZPSfNABE' 

:OQC Y f D TQ » OQN V DQL Y » OQH A f OQHp f X>QHT » OQHH » DqKB> qTC. r 
DOZYfNAEFfNAED»DQOH»DODD» ^ -vl^^. ' , 

. NAAL f AZPX#NABB»AZPZrNADQ»AZZI-rAZZFf 

NAA Y • NA AZ » AZGL f AZLK » AZLL » AZLR » MASG iTAZKW ^ AZPC r AZ YE r 

AZXZ t AZLa^NACB f AZWI » AZWW rNAER • A2ZL • 

I , * . . . : 

AZLB p AZWSr NABC r'AZTI r A2LC »AZK Ax^AZkO rNACG » AZKK r AZWR 7 
NAAVrflZWN»AZWPtA2Z»« ' AZWO # aZW)(»AZL T ^^^AAE » 

AZPPf A^PLr AZPI #AZTS» AZIW»AZGW»AZIF»A2TI . AZIJ» AZiltf 
AZIN^NAEYr AZPJrAZPKrAZRB' ^ * 

NADL#AZAMr AZWiJrAiWH»NAAT#AZWE» fiZWFrMflP^T»NACMr A?:SPf 
: AZW8»AZWArAZS2rAZWD»NADCrAZSX» AZWC ' ' >. 

AZQBir AZQCrNAA0»NAAM#AZPErNAE3»A2QF»NAPN, AZQE» AZPD» 
AZOD'AZPA'AZKDr 

DOei • AZJRr A2JS» AZXKr AZKP» AZKP »A2JW» AZK'Q» OOGO* DQGJ# 
NAOG»09DJfNADH,NABA»AZK.M»DGEHf AZKI #r/|ieS» AZKFt 

NAETr AZLJr AZKSr AZIXf AZJK» aZLE»AZLF» MAFA, AZLM» AZTR# 
NABV» AZlQ^rMAAB* AZjZr ^ . 
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Table 12-7. Network Option Costs in 'Thousands of Dollars 



Network: TLETS 



1 



Number of Regions: 2. 



Remarks: Austin- - Dallas 



Item 



No. 

Reqd. 



r 



Recurring Costs 



Annual 
Cost 
Each . 



Total Eight 
Annual Year 
Cost Cost 



One Time 
Installation 

> Costs 

Total 
Unit Purchase 
Cost Cost 



. Total 
Eight Year 
Cost by 
. Item 



; ■ 



Lines, 
Modems 
Service 



Terminals 




1.260 - 


711 " 


5,700 


8.847 


-SO 

5.000 


10.700- 


Regional / 
Switchers 


1 


18 


' 18 


144 


0» 


0» 


144 ' 


Switcher 
Floor Sisace 


• 1 




4.8 


^8 






^8 


Switcher 
Bacic Up 
Power 


1 


^6.0 


•6.0- 


" 48 ■ 


0* 


0» 


48 


Switcher 
Personnel -1 


Set' 


12'8 


128 


1.024 






' 1,024 


Engineering 












230 


230 


Subtotals 








11,770. . 




' 5 ,268 


17,038 



Total Eight Year Cost: 17,000 



•Regional Switch Installation Not Required 



-2. 



• J 
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Table 12-8 .Network Option 'Costs in* Thousands of Dollars 



IJetwork: TLETS 



Remarks : Austin Lubbock 



Numbeft,^ -Begions : ^ _2_ 



. One Tim^s^ 
Installation 



Total 



Item . 


SiO m 

*Reqd. 


Annual 

^OSu , 

Eabh 


'Total 

rilUlUcUL 

Cost 


Eight 
Ctost^ 


Unit 
Cost 


Total 
Cost 


Eight Year 

Co'fet bv 
« Item 


.Lines, 
Modems 

Terminals 






- 

606 


4. 848 


■y- - 


- ^8 


4'. 886 


Terminals 




1.260 


711 


■5.700 


^8;. 847 


>5.000 


10.700 


. Regional 
Switchers- 


1 


18 


18 


144 


--^50 ■ 


. ■■=?50 


4q4 


Switcher 
Floor Soace 


1 


4.8 


4.8 


^8 


— ^0 




68 


Switcher 
Back Up 
Power 


' "1 


6.0 


r / 
^6.0 


. 48 


20 


.■ 20 


68 


Switcher. 
^Personnel 


1 Set 


128 


128 


1.024- 






1 .024 . 


Engineering 












230 


230 


Subtotals 








1 1 , 802 




5,668 


17,470 










•/Total Eight 


Year Cost 


:' 17,500 
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Table 12-9 - Network Option Costs in Thousands .of Dollars 



^Network: TLETS 



^1. 



. Remarks r Austin ~ Midland 



dumber of Regions: 2 



Item 



Recurring Co^ts 



Annual ^ 
No. Cost^ 
Reqd * Each 



Total Eight 
AnnuaJ. Year 
Cost Cost 



One Time 

Installation - \ 

Costs^^ Total - 

Total Eight Year 

Unit Pui7chase Cost by. >^ 

Cost - Cost i^em^ 



Lines, 
Modems 
Service 
^ ^ Terminals 






V 

60<3 ' 


4.872 


{ 


^8 


1 

4.qi0 


^ Terminals^ 


'564 


1.260 


71 1 


S.700:. 


8.847 


5.000 


10.700 , 


Regional'' 
Switchers 


1 


■ 18 


" 18 


144 


^50 


^50 


4q4 


Switcher 
Floor Space 


1 • 




4.8 


^8 


^ ^0 


ft - 

^0 


68 


Switcher 
Back Up' 
Power 


- 1 


6.0 


•6.0 


48 


20 


20 


B8 


Switcher 
Personnel 


"1 Set 


- 128 


128 


^ i .024 






1.024 


Engineering 












230 


. 230 


Subtotals 








11 ,826 




5,668 


t7,>94 



Total Eight Year Cost: 17,500 
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Network Option .i^osts in Thousands of'Dol^ars 



Network: ; TLETS . 

*Remarks .Austin AmariTyl-o' 



Number 'of Regioii^: 2 



One Time 
Installation 



Recurring Costs 



No 

Item Reqd . 


.'Annual 
Cost 
Each 


- Tdtial. 
Annual 
Cost 


Eig/ 
yCost 


Unit 
Cost 


■ Total 
Purchase 
Cost 


Eight Year 
cost by 
Item 


Lines , \ ^ 
Modems 
Service ^ 
Terminals 




) 


.612 


4.8q6 




- ^8 


J? 

4.9^4 


Terminals.. 




1,250 


711 


5.700 


8.847 


5 , 000 


-1.0,700 


Regional 
Switchers 


1 


'18- 


18 


144 


^50 


^50 


494 


Switcher 
Floor Soace 


• 1 


4.8 


4.8 • 


^8 


?0 


^0 


68 - 


Switcher 
Back Up 
Power 


1 


6.0 


a 

6.0 


48 


20 


• 20 


y 68 


Switcher 
Personnel 1 


Set 


128 


128 


1.024 






1 . 024 


Engineering/ 












230 


. 230 


Subtotals 








/1 1 , 850 




5,668 


17,518^ 


^— — ^ — - 








Total Eight 


Year Cost: 17,500 
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Table 12-11 . Network Line Characteristics 



Network: TLETS 



Remarks: Austin Reed on 



Number of Regiens : 



• • 






Total 


Mean 


Line First No ; of 


J.lne 




Response 


Type 


Line 


Mileage 


Time - .* 


Mo* Node Terminals 


^(Baud) 


Utilization 


(miO 


(sec) 



Network : 
Bjemarks : 



TLSTS 



1 




20 


2400 


' 2 • 


AZFI 


^17 


1200 


3 


SXEA 


20 


1200 


4 


SXQP 


12 


1200 


5 ^ 


SXRK 


20 


1200 


^6 


SXDP' 


.18 


1200 


^7 


•A2UE 


17 


1200 


8 • 


AZYI 


20 


1200 


i 


AZUN 


18 


1200 




AZUS 


12 


1200 


11 


SXLP 


10 


1200 




SXPR 


19 


1200 


13 


AZQgi 


4 


1200 


14 


AZAG 


13 


1200 


15/ 


• A2TE ■ 


17 


1200 


16 


SXRC 


15 


. j1200 


17 


NAEV 


15 


1200 



Dallas Region 



V 



0.611 


154 


4.6 


0.157 


313 


4.1 


0.177 


. 352 


■ 4.2 


0.035' 


240 


3.6 


0J17O 


^ 479 


4.2 


0. 112 


356 


3.9 


0.204 


338 . 


4.3 


O.O87 


352 


3.9 


.0.101 
0^97 • 


304 
224 


3.9 
3.8 


0.643 " 


73 


8.7 


0.077 


395 


3.9 


" 0.023 


46 


3.4 


0-095 


428 


3.8 


0.243 


0 


4.1 


0.228 


841 


^•3 


0.047 


293 ^ 


3.7 



Number of Regions: 



1 
2 

3 
4 

5 

6 

7 

8 

9 
10 
11 
12 
13 
14 

15 
16 
17 ■ 
t8 
19 



DTJ 

DTL 

DQHQ 

DQFT 

DQHU 

DQSH 

DQJY 

AZXJ 

DQGY 

DQJT 

DQKT 

AZPW 

DQGZ 

AZLA 

AZFN 

A2WL 

AZGA 

DTP 

A2BF 



1 


2400 


0.472 


0 ' 


2.2 


18 


1200 


0.325 


22 


5.0 


9 • 


1200 


0.110 


69 


3.8 


19' 


1200 


~ 0.242 


106 


4.5 


17 


1200 


'0.135 


231 


4.1 


16 


1200 


0.099 


335 


3.9 


20 


1200 


0.t05 


363 


4.0 


20 


1200 


0.156 


316 \ 
336 ^ 


4.1 


20 


1200 


; 0.12^ - 


4.1 


T3 


1200 


0.082 


1.72 


3.7 


16 


1200 


0.308 


52 


4.8 


8 


1200 


0.020 


272 


3.5 


18 


1200 


0.125 


622 


^4.0 


.19 \ 


1200 


0.054 


'567 


3.8 


16 


1200 


0.120 


424 


4.0 


18 •' 


1200 


• 0.172 


588 


4.2 


14 


1200 


0.083 


368 


3.8 


20 


1200 


0:116 


378 


4.0 


15 


1200 . 


0.044 


517 


3.7 



I /^vThe least cost configuration of theSse five is the^ network 

i shown: in Figii'e 12-3 employing Austin-, Dallas and San -Antonio as switcber 
locations, "(see Paragraph. 12.4.2) . ^ The Aus^iii region consists of ten 
' 1200 '^Baud linesj; and twer 2itOO Baud lines-r — ■ — ' - /" . . . 

The Dallas region services 19 lines, all of which are 1200 
Baud lines with .the exception of one U800 Baud line. The Sah -Antonio 
switcher has six .1200 Baud lines and one 2^00 Baud line. A single 4800' ^ ^ 
Baud line connects the Austin switch to Dallas and a -single 4800 Baud line - 
also provides communication ffom Austin to San Antonio. Table 12-12. 
provides line topology details 'for this three region case. 



12.4.2 Cost 

■ > 

.Tables 12-13 through 12-17 show eight-year cost breakdowns for 
the five three region cases considered . The Austin-Dallas-San Antonio 
case exhibits the highest annual line cost of any of the five alternatives 
-'^'considered ($639,000). The overall eight-year cost , however, is less by 
some $200, OOO'' only- because required switching facilities are already in 
place . 

The remaining'^ four cases indicate virtually identical costs 
vAien totals are rounded off, although Austin-Dallas-Houston configura- 

tion exhibits the ^lowest annual line cost of all alternatives, ($597,000). 

As in the two-region -case , the location of switchers in the 
Western part of the state appear to be least favorable by slight margins 
only. 

12-4.3 Line Performance 

Line performance characteristics for the three region Austin- 
; Dallas-San Antonio configuration are sho'wn in Table 12-18. Mean response- 
times vary from 2.2 seconds to a worst case of 5.0 seconds. 5 Of the total 
of 38 lines in the network, 22 have mean response times of less than or 
equal to 4.0 seconds. . ^ . ^ 



12.4.4 Network Availability 

■ ' - If the data base and switcher upgrades called for. in Section 

12.1.2 are implemented, the \three region network will have an availability 
of 0..973, ^ich implies an average daily system outage for any terminal 
connected to the Dallas or San Antonio switchers of 39.0 minutes. 
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Table 12-12. Terminal Assignments, 



0 



NETWOf^K option: TLrTS/A-D-SA 
NUMBER 0^ REGIONS: 3 

- TEHMINALS 



REOION 
1 



LINE TOTAL 
NQv, .* NO* STARTING 



RE*^ATNING 



1 


20 




AZIC^ AZAVv AUB ^AOH »AZAV 
AZHN r A2IB r AZTT » AZFK ' AZYN 


2 


17 


Azri 


AZFJ r aO-I-S » A2FZ » AZHC # AZLZ 
AZFB^AZFErAZAUf AZIUr AZIU 


3 


17 


A2UE 


AZUD » AZBT 9 AZBU » AZDU 9 NADE 
AZCU ^ NAOF r AZEU r AZLU » AZIJC 


14 


19 


Azyi 










NAE0»AZBN»AZAE» AZAI'NAAI 








AZZ8 » AZUW » AZAZr NADO « AZI Z 


- 5 . 


18 


AZUN 


NAEQ* AZAS» AZUAvNASV'^ AZAn 
AZJY p AZYL p AZHU p AZG^' NAEP 






NAAN 


» 

NA AP 9 MAAG 9 NACX » NABR ' NA AO 


7 


. 10 


A2US 








AZUS # AZUX r AZNA 9 AZRK r AZUZ 


8 


13 - 


AZJQ 

0 . 


NAOJ 9 AZ JE »NAA J » AZHJ » AZGE 
NA60» AZJB» 


9 


13 


AZAG 


AZQ A » AZAG 9 AZZJ » SXGF 9 AZZN 
AZJC» AZjJr 


10 


i7 - 


AZTE 


AZOI » aZaC f AZBC » AZXT 9 A7NS 
AZUP » A2 JL.» AZOL 9 AZTS r AZQK 


'11 ^ 


lb 


NAEV 


NAEW»NAAM#NACZ»SXOR»NAHW 
NADS> A2ZW » AZ2X • NAE^ » 



2 
3 

0^ 



3 
9 

19' 

17 
16' 



OTJ 

OTL 

DQHQ 

DQFT 

DQHU 

OQJH 



DTL rDQMJrr)OTR»OOTWrDQBD»DOGO#DQCSfDQRStOQNA»DOCTT 
DOHL 9 DOH I 9 OQBT » OGRK » DQSU ♦ OQHZ » 

DQOT»DQHJ» 

DO T T » DQHN 9 DQHP r DQCF r OQHT # nOOC 9 DQHK » D'^CE 9 ^ 

DOET » DO I H # NADP » DQAO » DQHR 9 nABH ♦ DQB Y » DOV 1 1 L :;SL • OQRD V 
DQHC f DOME 9 OOHF » OQET » DQHW » OQHS # bOHY 9 NABC # 

DQHX rDQGB t DONB » DOBE • DQ I Y » nACL'# DQC W » NAB I » OQGS • DQKH7 
NACI f DOLX»0(3CA»NABQ»DQLZ#nABF» 

NA A W f NA AX f HGEN 9 OQDR • AZGN f pQEF 9 NAEH » N AOK 9 D(^nW t DOEP^V 
NAAA»DOAC»DQEA»0QE^'NACn» 
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Table 12-12. 



Terminal Assignments (Continuation 2) 



21 



8 20 \ A2XJ 



2U 



10 13' 



14 
15 
16 
17 



1 

2? 



5' 
6 



16 



19 
16 
16 



16 '2U 



19 15 



10 
16 

20 



D(S€Y 



DQJT 



DQKT 



12 6 A2PW 

13 16 D062 



A2LA 

A2PN 

AZML 

A2GA' 

DTP. 

A2BP 

SXLP 
SXLE 

SXQP' 



20 , -SXRK 

inj \ SXBQ 
16 . SXGC 

SXSO 



DONU 9 OOK r^f NAEG r NA Al ' » OOSX r nOLH r DOLY r MFK » QOEC r DOE 
NABS»Ci5SSVD0KHrNACl »NAEZ»MAARrNAAS»DQE2rOONMrNAOM» 

A20A p A2XW f A2XK r A2A*' » KACT r a2AP ♦ A2X0 r AZXP r A7XW r^A 2GW » 
^ AZXS»^2XR»A2XIrAZCN>AZXLeA2ZPrA2U0rAZW2rA?2Ar . 

DOEE 9 DQ02 r DQEK r OOED » OQEL r DQOQ r OQUT » NAEJ« OOEI » NADR f 
OOOX r NAOI » NAOY r NAQT » NAQS # MACO » NACP f NAE 1 * NAOO ♦ 

NAEE r n^BZ r OOCH r OQRM » NA tT # A2UI r WACF » N ACH r OQA Y r NABP7 
A2PS»NA8Er » 

OOCYrDTQ r HqnW rOQLT » DOHA r DQHO »0QHT»0<5HH» DOHB »OTC » 
002YrNAEFrNAED»0Q0HrOQDn» ^ 

NAAL r A2PX r NABB r A2P2 ^ NAOO » a22I » A2ZF » 

NA AY r N AAZ » AZGL » AZLK » AZLL » AZLR » NAB^r AZKW » AZPC » AZ YE t 
AZXZ r AZUQ » NACB » AZW I r AZWW f N AER » A2ZL » 

AZLB r AZWS.v NAEC » A2YT rAZLC » A2K A f AZLtl » NACG » AZKK » A2WR # 
NA A V r AZWN r AZWP » AZZK » AZWQ r AZWX> AZtl f NA AE » 

A2PP#A2PU»AZPIr AZIS»AZIW»a2GM»A2I^»AZII»AZIJ»AZIK; 
AZ IfAf NAEY » AZP J » AZPK » AZRR <r 

NAOL » A2AM » AZW J » AZWK » NA AT » aZWE » AZWF f NAB Y » NACM » A2SP # 
^ AZWB » A2WA » AZSZ » AZWO » NAOC » AZSX » A2WC » 

A2QB » A^QC » NA AO » NAB** » A^PE » isTAEB » AZOF rAJ ARN » A70E • A2PD f 
A200»A2PA»AZKDr 

DOG I » A2 JR r AZ JS r A2KK » A2KP » A2KR » AZjWf A2K0 » OQGJ » HOG J r 
NAQG » OQDY r NADH r NABA » A2KN » OQEH » A2KL » NAPS » A7KF » 

; N AET » A2L J » A 2K S » AZ T X » A Z JK # A ZLE » A ZLF f NAF A , A ZLN » A^ 1 R 7 
NABV r A2I Q r NAAB r AZ JZ » 



SXFS » S f SXR J» SXA Y » AZZO » SXGS ♦ SXYA » SX Y6 » SXOW » 

SXBE»NAAFf5XQX»SXRB»NABT»NACW»NABK»NABl-»SxCCrNAFC; 
SXQZrNAEK»SXRArNAOA»SXGR»NAEL»NAEM» 

>JAC A # SXKA » NABX » SXQP » SXGV » SXO J » SXOK /SXOS i f^CN # S«>L 7 
. S7HDN # S^CO I » N ABJ » SXDF » SXQO/ nABO » SXPR »4 ZON f N ACC » 

SXRt^XY J » NACE r SXO A iSXRS » SHGHVSXPX rSXRN fSXRP » SXOL 7 
SXYKfNAEUfSXRWrSXCOrSXHlrSXRRrSXROrNAOZrN'AE** 

' SX8P»SXRC»SXRD»NAFB»SX8N»f^jACS»SXS0»SXflRfNAAK» 

SXBK»SXBJ»SX8L»SXRT.SXBS»SXYF»NA0X»NAnWrSXRI»NAAH7 
SXWT » NAON* SXAO » SX IT » SX8W » NA AC » SXRZ ; 

.NAAD»SXSN»SXKC» " • ■ 
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Table 12-1 3 r~ Ne twork "Optioii Costs "in" "Thousands "of ; Dollars 



Network: TLETS . ' ' " - Number of Regions 

Remarks.: Austin - Dallas - San Antonio -■- 







Recurring Costs 


One Time ' . 
Installation 
Costs 


Total 


V 


No. " 
ReQd . 


Annual 

l/OSu 

Each 


Total 
Annuax 
Cost 


Eight 

Year 

Cost 


Total 
Unit Purchase 
Cost Cost 


Eight Year 
Cost by 
Item 


Twines - 
Modems - 

^^^^^ V ^w^^ 

Terminals 








^.112 


• ' - , . ■ . 

40 


5.152 


. TArnninal^ 




1.260 


71.1 




8.847 5.000 


10.700 


Regional 
Switchers 


2 


19' 




288 


■ 0» 0» 


288 


Switcher 
Floor Soaoe 


" 2 ■ 




Q 6 " 


77 

— — 


n» o» 


77 


5iw5 teher* 
Back Up 
-Power 


2 


6 


12 




0* 0* 


' ■ 96 


Switcher 
Personnel 


• 2 


128 




2.048 




2.048 


Engineering 










. ■ V -130 


130 


[ 

• Subtotals 








13,321 


5,170 


18,491 ■ 










To.tal 


Eight Year Cost: 


18,500 


♦Switches exist in 


Dallas 


and San 


Antonio 
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Tabl.e^ .12-J M.-_.„„.NetworJc-. Option...Costs-^^^ 



Network : 
Remarks : 



TLETS 



X 



■Austin - Dallas - Houston 



Number of Regions: 



One Time 
Installation 







Recurring Costs 


Costs 


'Total 


Item 


No. 
Reqd . 


Annual 
Cost 
Each 


Total Eight- 
Annual Year 
Cost Cost 


iotax 
- Unit , Purchase 
Cost Gosti ■ 


iiignt xear 
. Cost by 
Item 


Lines t 
Modems 
Service 
Terminals 


! 






^,77$ . 




— — — ■ 

4.814. 


terminals 


561; 


1 .2b0 


711 


5.700 


8.847 s.onn 


10,700 


Regional ^ 
Switchers 




18 


^6 


288 


^«^o ^Rn» 


. 6^8 


Floor Space 


2 


4.5: 


q.6 ■ 


77 




1f)7 


Switcher 
Back Up 
JPower ' 


2 


6.0 


12.0 


-96 


20 20 


116 


Switcher 

JPersonhel 


2 Sets 


129 


2*56 


2.048 • 




2.04fl 


'Engineering 










230 


230 


. Subtotals 








12,985 


5,668 


18,653 










• Total Eigh^Year Cost 


: 18,700 


*New facility required in 


Houston 


only 




i 
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.Table..„12-15-. Ne.twor^. JPptipn Cpsts Jja_T^^^ 



Network: TLETS " - ^ Number of Regions: __3_ 

Remarks : Austin - Dallas - Midland 







Recurring 


Costs' 


One Time 
Installation 
Costs 


Total 


Item 


No. 
Reqd. 


Annual 
Cost 
Each 


Total ^ Eight 
Annual Year 
Cost Cost 


Total 
Unit ' /Purchase 
Cost Cost 


Eight Year 
Cost by 
Item 


Lines, 
Modems 
Service 
Terminals 


' -• 




■ 

604 


1;.8^2 


^8 


4.870 


Terminals 




1 • ^DU 


711 


5.700 


a.8U7 5.000 


10.700 


Regional 
Switchers 


' 2 


18 


^6 


^ t 288 


^50 ^50 


6^8 


Switcher 
Floor Soace 




4.8 


q'6' 


77 , 


^0 ^0» 


107 


Switcher 
Back Up 
Power 


2 


6.0 


12. cy 


q6 


20 20 


116 


Switchers- 
Personnel' - 


2 


128 


256 


.2.048 




2.048 


Engineering 










230 


230 


Subtotals 








13,0^1 


5,668 


18,709 ■ 










Total Eight Year Cost 


: 18,700 



»New facility required in Midland only 
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-•^ble 12-16. Network Option Costs in Thousands of Dollars 



Ne t work : TLETS ^ ' ^ - 

Remarks : Austin Dallas - Amarillo 



Number of -Regions,: 



No. 



RecurvTing Costs 

Annual Total Eigh:^ 
Cost " Annual Year . 



One Time , 
Installation 
Costs 



Unit 



Total 
Purchase 



Total. 
Eight Year 
Cost by 



. It^ ,,^ ' 


Reqd . 


Each 


Cost 


Cost 


Cost 


"Cost. 


Item • 


Lines, 
Modems 
Service ' 
Terminals 






607 


4,856 




^8 ■ 


/ 

4.894 


Terminals 




1.260 


711 


5,700 


8.847 


5.000 


10.700 


Regional 
Switchers 


2 






. 288 " 




■ ^50 


6^8 


Switcher 
Floor Soace 


2 


4.8 • 


q.6 


77 ' 


^0 


^0* 


107 


Switcher 
-Back Up 
Power 


2 


6.G 


12.0 


q6 


20 




116 


Switcher 
Personnel 


2 


128 


256 


2 . 046 






2.048 ■ 


Engineering 












230 


230 


- Subtotals • 








• 

13,065 




,5,668 


18,733 


' / ^' ' 








Total 


Eight 


Year Cost: 


18,700 



•New facility required in Amarillo only 
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Table 12-17. Network Option Costs. in Thousands of Dollars 



Network: TLETS 



Remarks : . Austin - Dallas - Lubbock 



Number of Regions: 



One Time 
Installation 







Recurrfne Costs 




Costs 


Total 






Annual 


Tdtal - 


Eight 




Total 


Eieht Year 




No. 


Cost 


Annual 


Year 


Unit 


Purchase 


Cost by 


Item 


Reqd . 


Each 


Cost. 


Cost 


Cost 


Cost 


Item 


Lines . 
















Modems ^ 










♦ 






Service ^ 
















Terminals 






602 


6 




^8 


4.854 


Terminals 




1.260 


711- 


5.700 


8.847 


'5.000 


10.700 


Regional 
















Switchers 


2 


: 18 


- ^6 


'288 




^50 


.6^8 


Switcher 
















Floor Snace 


2 




■ 9,e 


77' 




^0» 


107 


Switcher 
















Back Up 
















Power*' 


2 


6.0- 


12.0 




. 20 


' 20 


• 116 


Switching • 
















Personnel 


2 


128 


■256 


2.0U8 






2.04^8 ■ 


Engineering 












"230 


. -230 ^- 


Subtotals 








13,025 




5,668 


- 18,693 



Total Eight Year Cost: 1S,700 



•New facility required in Lubbock only 



319 



ERIC 



12-28 



77-53, Vol. Ill 



— ■-- — ■ 


. . Table 12-18; 


Network 

: 


Line Characteristics 





Networ*k 


: TLETS 








Number of 






: / Austin 


KCKlon 




i 
































Mean 












Total 


neispoDse' 


Line 


First 


No . of 


Type 


Line 


Mi 1 ppff ^ 


, Time 


No . 


Node * ^ 


Terminals 


*(Baud) 


Utilization 


(mi) . 


( Sf*C ^ 


' 1 


AZID 


20 


2400 


0.61 1 


15U 




2 


AZFI 


17 


1200 


0.1S7 


^1 


4. 1 


3 


AZUF • 


20 


1200 


6.220 




4.4 




A7YT 




1200 






- J • 1 


< 

5 




18 


-^200 


n ini 






6 


NAAN 


6- 


1200 


0.012 • 


111 


^ 4 


7 


AZoN 


lO 


1200 




372 




8 


A2ID : 


20 


2400 


0;'611 




4 6 


9 


AZFI 


17 


1200 


0.157 


313 . 


4.1 


in 
lU 


AZBT 


20 




0 186 


437 




11 


AZUN- 


18 


1260 


0-101 


304 


4.0 


12 


NAAG 


9 


1200 


0.021 


165 


3.5 


Network: 


TLETS 








Number of Regions : 3. 



R^narks : Dallas Reg-Ion. ' 



•..1 ■: 


.. DTJ. 


. 1 


. -4800 


, 0-472 . 


0 


2.2^ 


2 


DTL 


■'■ 18 


■>-i2ffb- 


■ •■■"■0;325.--"^--' 




- '5..o: 


3 


DQHQ'' 


'9 


1200 


0;110 


V 69 


3.8 


4 


'DQFT_ 


19 ■■ 


T20"0 


0.242 ' 


106 


4.5 


5 




17 


1200 


■ 0.135 


231 ' 


4.1 


6 


DQJH 


16 


• 1260'.' 


-^'0.099 


335 


^ -3 .9 




, DQJY 


20 


1200 


0. 105 


663 - 


4.Q 




A2XJ 


20 


1200 


0. 156' 


;316 


4.2 




DQGY 


■20 


1200 


0. 129 - 


336 ; 


4.1 




DQJT 


13 ■ 


1200 


0.082 


172 


3.8 




. -DQKT 


16 


1200" - 


0.308 


52- 


4.8 


12 


AZPW 


. 8 ■ 


1200 


0.020 


272 . . 


. 3.5 


13 - 


- DQGZ 


. 18 


1200 


. 0.125 


- 622 


-4,0 


14 . 


AZLA 


■ 19 


" 1200 


0:054 - 


567 


' 3.8 


15 V 


. AZPN . : 


16 


1200 . 


0. 120 


424 • 


4.0 


16 


AZWL 


18 ' 


1200 


0.172 


588 


4.2 


17 


AZGA 


. 14 


1200 


0.083 


368 ■ 


3.8 


18 


• DTF 


20 


lioo 


■0.116 


378 , 


4.0 


19 


AZBF 


15 


1200 


0.044 . 


517- 


3.7 
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Table 12-18. . Network Line Characteristics 
\ , (Continuation 1) 



Network : 
RemsLrks : 



TLETS 



San Antonio Region 



Number of Regions: 





, • -. ' 










Mean 








Line 




Total ] 


flJ Response ' 


. Line 


First 


No. of 


Type 


Line 


Mileage 


Time 


No. . 


Node 


Ternrinals 


(Baud) . 


Utilization 


' (il) 


(sec) 


1 • 


SXL^ 


.10 


2400 


0,-324 


0 


-' 2.7 


• - ' 2 


SXLE 


12 


1200 


0.037 


220 


3.5 


3 


SXQP 


. 19 


1200 


0.095 


319 „ 


• '3.8 


H 


SXRK 


19 


1200 


0.169 - 


376 ° 


4.1 


• 5 


SXBQ . 


10 


1200 


0.090 


341 - 


3.6 


.6 


SXGC 


18 


1200 


0.172 


310 


. 4.1 


7 


' SXSQ 


,4 


12D0 


; 0.015 


82 


3.3 



12.5 
12.5. 1 



OPTION 4 - SEPARATE TLETS AND NEW DATA NETWORKS 

(J _^ 

\ 

Topology • 



Growth of new data- types in Texas is:, such that- communication: . 
facilities for these data types should be implemented in two phases.^' An 
init-ial network to handler- traffic requirements ..through ^1 980 is shown in / 
Fig:ure 12-4. A complete network sufficient to handle predicted new :^ 
traffic volumes from 198I through 1985 is shown in Figure. 12-5. Both 
networks are basicially starred networks to provide desired response times 
at terminals. - 

Table 12-19 lists cities included in the network which 
functions through I98O and- Table 12-20 shows terminals to be added to make 
up the final new data network lAiich functions from 1981 through 1985.. The 
first network employs 14 terminals.. In the second network 18 locations 
are added for a total of 32. .... 



EjlC 12-30 




Pigire 12-4 • Texas Separate New Data Network Through I98O 
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Table 12-19. Separate New Data Terminals Through 198O 



Code Name 



Terminal Location 



ICRA 


ICR Data Conversion, Avistin 


TDCA» 


TDC H.Q.^ Hvintsville 


BPPA» 


BPP H.Q., Austin 


TJCCA 


TYC H.Q., Austin 


TYCB 


Gatesville TYC, Coryel 


TYCC 


Gainesville TYC, Cooke 


TYCD 


Giddings TYC, Lee 


TYCE 


Brownwood TYC, Brown 


TYCF 


Corsicana TYC, Navarro 


TYCG 


TYC, Ward 


. TYCH 
*TYCI 


Waco TYC, McLennan 


Crockett TYC, Houston 



»2 terminals, 1 each for CCH and OBSCIS 

: -: : s 



Ta^e" 12-20. 



ERIC 



Separate New Data Terminals to be Added to Those of 
Table 12.19 to Make up 1981 Through 1985 Network 



Code Name 



Terminal Location 







CTAD 


El Paso ' Coxirts 


- , TDCC 


Eastham CCH, Fodlce 


TDCG 


Ramsey I CCH, Angieton 


TDCI 


Ramsey II CCH, Angieton 


TDCK 


Jester CCH, Stafford 


• - ' . TDCG 


Goree CCH, Himtsville 


CTAA 


Dallas-Ft. Worth Cot^ts 


' CTAE 


Austin /Courts 


TDCD ' 


\ Ellis' CCH, Riverside . 


TDCH 


Clemens CCIt, Brazoria • 


' TDCL . .. 


Retrieve CGH, Angieton 


TDCP 


Mt View CCH, Coryell ' 


CTAB 


Houston Courts 


TDCE 


Ferguson CCH, Weldon 


" TDCM ^ 


Central CCH, -Stafford 


CTAC 


San Antonio Coiorts 


TDCB 


Coffield CCH, Palestine 


, TDCF 


Wynne CCH, Huntsville 


TDCJ 


Darrington CCH, Alvin 


• TDCN 


Huntsville Diag. CCH 



12-33 
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12.5.2 Cost * 

. - -- — - -Totals eight -yeetr- costs for-the - separate new -data network 

amount to $-t,350,000 as shown in Table 12-21. Costs for lines, modems, 
service terminals and network terminals are broken down for required 
network phasing. It is assumed that the first network is built in 1978 
and the second, in 198 1. As in previous costing, new terminals for the 
netvork are purchased . 

< 

It is assumed that new data type files, with the exception of 
CCH files, will be implemented at a new single computer facility in 
Austin. That is, functions of the TDC, BPP, TYC, OBSCIS and SJIS will be 
integrated on- a single computer. Required mean service times for this 
computer "are indicated in Table. 12-22. • 

Th6 -coiSting oir this computer is not included in the cost ' 
■ comparisons for Options 4 and 5- This does not invalidate the cost 
comparisons carried out here, since the comparative issue is network 
integration with TLETS lines versus separate new data network 
construction. . In either., case , a separate computer facility from the 
'TCIC/LIDR and MVD facilities is cal-led for. ' 

12.5-3 Line Performance ' 

Line performance characteristics for the 198I through 1985 'new 
data network are shown in Table 12-22. jtean' response times vary between 
11-9 seconds and 17.7 seconds for the- lihes^ .These response times areAin 
keeping with: functional requirements - for these data types. " 

12.5.4. Network Availability 

. The network availability for the separate new data f^twork is 

calculated at 0.974 which implies an average outage per day of 37.0 
minutes. This assumes similar performance as in the single ■ region 
TLETS Network.' ' 

12.6. OPTION 5 - AN INTEGRATED. TLETS AND NEW DATA NETWORK ' 

12. 6-. 1 Topology " .. . '"^ • 

Integration of new, data type terminals into the TLETS net- 
work involves a .two-step implementation procedure as new data terminals 
are added to the network in the same manner that the separate new data 
network implementation is 'carried out; The network consists of a single 
region TLETS network, with new -data terminals added at appropriate points. 
Table 12-23 lists terminals assigned to the 43 lines called for in the 
integrated network of 198I-85. Six of the new data terminals -remain 
connected in a star configuration and the remainder of the new data 
terminals are integrated into multidropped lines With law enforcement 
agencies. 



77-53. Vol. Ill 
Table 12-21 • Network Option Costs in Thousands of Dollars 



Network: ) ^qw p^t;^ > Number of Regions: 

Remarks : Separate New Data -Network 



One Time 

^ * ' . ' Installation 

Recurring Costs Costs 



• Total ^ Total 

. Annual Purchase ^ Eight 

' Annual Cost Eight Cost * Year 

No. Cost To 1981- Year^ Unit Cost by 

Item Reqd. Bach I98O I985' Cost CoSt 1978 198I Item 

Lines, Modems - - 51 .121 758 - 1.8 2.6, 762.-4 

Service ; 

Terminal5^ ■ . ' 

Terminals 14/^2* 1,260 18 Ho 2^i\ 8:8U7 ^2K isq* s^t 

Regional - 

Switchers v ■ - ■ ' : ^' 

Switcher - - . 

Floor Spac^ . < ' ' 



Switcher 
Back Up ^ 

Power ■ _^ 



Switcher 
Personnel 



Engineering - • " ' 40 10 50 

Subtotals' ; •. '1,012. 165.-8 171^6^ 1,349.4 

, Total Eight Year Cost: ^"^^^350' 

— : - . . : : 



*18 additional units 
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Table 12-22. Network Line Characteristics - 



Network: - New Dgita Tvoe ^ Number of Regions: 1 

Remarks 'Austin as Regional Center ^ 









'.Line 




Total 




Line 


First 


No of 


Tvnp 


Line 


MS 1 O^^O 




• No • 




Xv71 Ul JLiACTX J 




Tit 1 1 i T^t^r^r^ 




(sec) 


1 
1 


- • - 

TCRA 








n 
u 


•111 A " 


2 






Uftnn 


n fil 1 


' -1 O 1 


11 Q 




PTA R 


• 






1 ll7 

.1 H r 


11.3 
















C 

■ D 


PTAH 




1 ^UU 


n "aAii 




i;^ 17 7 
^ 1 / • f 


■ . ■ \j 


''PTAP ' 






n o^o- 

U • jO^ 


u 


17 7 
1 f • f 


7 


X i> w ri 






U • ( 




1 ^ o - 


8 


X iJy^U 




1 ^ w 




1 


*i A n 
1^^ n 


9 


TDCC 


- 


1200 


0 i8n 




10 


'TDCD 


- 


1200 






1^ • \j 


.11 


TDCE 


' 1 


1200 


0 mn 






12 ' 


TDCF- 


' 1 


'1200 


0 1U0 


1 ?u 




- 13 


TDCG 




^ 1200 


0.128 


I^Q 




14 


TD^ ^ 


^1 ' 


1200 


0.088 


■I^Q ^ 


1^ 1 


15 


TDCI 


\ 1 


1200 


■ ' 0.077 


15Q 




16 


-TDCJ 




1200 


0.066 


161 


15.0 


17 


TDCK 


-[ 


1200 


0.066 


126 


15.0 


18 


TDCL 




1200 


0.060 


15Q 


14 Q 


19 


TDCM 




1200 


0.060 


126 


- 14^9 


20 


TDCN 


1 


'1200 


0.052 


134 


14.8 


-^21 


TDCp 




1200 - 


0.038 


134 


14.7 


"22 


TDCP. 


1 


1200, 


0.027 


80 


-rxl4.6 


23 


BPPA 




2400' 


0.382 


. 0 


13.2 


24 


TYCA ■ 




1200 


0.082 


0 


15.0 


25 


TYCB. 




1200 


0'.059 


■ 80 


14.9 


26 


TYCC . 




'i'2bo ' 


0.027 


233 


. 14.6 


27'- 


TYCD 




1200 


0.027 


-49 


-4.6. 


28 


TYCE 




1200 * 


0.082 


124 


.■ ' 15.0 


29 


TYCF 




1200 


0.014 


> 145 


14.5 


30- 


TYGG 




1200 


0.014 


320 


.14.5 


■ 31 


TYCH 




1200 > 


0.014 . . 


95 


- .14.5 


32 


TYCI 


1 * 


1200- , 


0.014 


154 


14.5 
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12.6.2 Costs 



_ _ To tal . eight-year _ cost s _ for_ the integrated TLETS New l>ata Type 
Network are $16,^0,000 as shown in T^ble 12-ZU* ...Ilie- phakl^ 

reconfiguration 2nd addition of 18 new terminals in 1981 Is i-ndicated . . 

♦ . ■ ^ * . . . ' • 

I- 

12.6.3. Line, Performance ' 

Line performance for the integrated TLETS' New Data Type Network is 
tabulated in Table 12-25. Response times vary from 2.5 seconds to 8.2 
-seconds* ,Line configurations are such that prioritization of law 
enforcement message types is not required. > 

12..6.4 . , Network Availability • - 

Assuming data base upgrades Ccilled for in Section 12*1.2 
are implemented, the availability of "data^ bases to any terminal on 
the network is' 0.974. This availability implies an average network 
daily outage at any terminal on the network of 37-0 minutes • 

12.7 . COMPILATION OF COST AND PERFORMANCE DATA - OPTIONS 1 THROUGH f 

-T^ible, 12-26 compiles cost sind performance data presented in 
this- section far each of the five STACOM/TEXAS Network options. • . 

vThe next ^Section discusses these bindings and also presents 
results of jadditional network studies, carried out in Texas ./ 

■ . ■ , ■ -% ' - ' , _ 



77-53, Vol, in 



Table 12-23. 



inal Assignments 



.riETWORK option:- TLETS WITH NEW DATA TYPE 
MUMPER OF- ;PrGIlDMS: 1, . 



REGION 



LINE 
>IO, 



TERMINALS 



TOTAL 
NO. 



STARTING 
SXLP 



2 




SXKA 


3 




SXOP 




•^0 


' SXPK 


5 


IV 


SXOP 




lb 


A2UE 


7 


• 1 7 


AZTE 


, O 




A 7 V T 


9 

I 


5> ■ 


. NAAN 




1 . 


ICRA 


11 


l" - 


^ CTAB 


12 


1 


.'^ GTAC 


13. 




• xrAE 




> • 




at* 


20 


- TDCK 


15 


1 


BPPA 


16 


t« 


TYCA 


17 




AZUS 


18 


\^ 


A2UX^ 



RE^AIMlNe 
rSXRJtSXAYrA2Z0»SXQS»SXYA»SXYBt5X0W» 



NABX 0 SXGV 9 SXD J » SXQK ^ SXBQ » SXRP t SXRC » SXRD » N AFB t SXBW ? 
NACS»SXSb»SX8R»NAAK »SXDS»NACNtSXOL»SXnM# 

NACArSXGCrSXBKrSXB^J»SXBL»SXRTt.SXB<=»SXYPtMAnx»NADN7 
SXA0rNA0W»SyBX»NAAHt5XWT»SXIT»SXSW»NAAC»5VP2» 

SXPL r SX Y J 9 NACE # SXDA f SXRS » c^H'^H » SXRX » SX^M t SXRP # SXUL J 
S3tYK » NAEU » SXRW » SXCO » SXMT » 5;XRR » SXRQt Ntt02: t N AEA r 

AZUN » MAEO 9 TDCU » TDC 1 » TOCH t TDCG » A2AP • A2PA » A7 AH# AZUS » 
AZFF»'aZGP»NAEP»AZIf*» AZIP><;XDF»SXOT •MARJ» 

A2U0 » AZBT p AZSU r AZO" ' » N aOE » AZ JU p AZKU • N ACO # Nfl CR ^ AZFU r 
AZCU»NAOF#AZEU» AZUU'AZUU* ^ 

AZQI 0 aZAC » AZBC » A2XY » A2NS #A2AX » AZAB » AZTD » A7AA # AZQO » 
A2UP » AZ JL » 4ZGL t AZTS » AZO»C * AZP I » 

.NAEO »TUCM r aZAS » AZU'^ » NABU* AZK Y r AZJY » AZYL » A2HU # NACEV 
AZXZ» AZfbrNABR»TYCO»r*AAr^#».jACXrfl2FP» 

NA AP » AZQN ► NACC t NA AO » 



SXCQ » IsjABD » SXPR r SXSO^ SXKC # N A AO # SXSN • SXLE » N A*AF rSX^Q^X » 
SXRB»VABT»NACW»NAnK • MAPL »SXCC fNAFC r SXr^Z, NAE^' • 

AZIC p AZA V p AUB » AIJH- • AZA V » AZCS p AZFM » AZ^W » A 7^L:# AZZH p 
AZHN » AZ IB • AZT Y » AZFK p A^YN # A ZSE> AZU J p AZUK » A ZPp » ^ 



AZFT p AZF J » AO+S » AZWC » AZL2 • AZAW • AZFO # A2 I A » TOCU • AZ AN f 
AZYP» AZFB» AZFE» AZAUt AZTU* AZIU» flZYa* 

AZUS »■ A2NA » p 2RK » AZU2 # A ZZC • AZ7A • TYCn » AZCN p A^XU » THCP » 
AZZPtAZUQ* 

TYCH» A2AF»^2Xq # NACr * AZXWt A2XK • A2X° • A ZXMf t A?GW » AZXS » 
AZXRtAZXI* 
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Table 12-23. Terminal Assignments (Continuation 1) 



r9 


1** 


AZgN 

* 




20 


DQHT 


21 


■;i 


OTJ 


zz 


lb 


OTL 


23 . 


16 


OQJH 


2(| 




OQGT 


25 


12 


OOJT 


26 




DQKT 


27 


10 


NAAN 


28 




CTAA 






1 UC A 


30 


-IM- 


TDCN 




20 


TDCO 


32 


1/ 


TYCF=- 


33 




A2JE 






A2PW 


^5 


20 


A2IJ 


36 


1/ 


AZIS 


37 


17 


A2PN 


38 


17 


AZWL 


39 


I** 


AZGA 



A2AE 9 AZAI f NAM 9 A2A J» AZZ'P 9 MAEX » NAEV p N^PW p A7« J¥f p AZAZ7 
NAOOrNABZrftZBXp ' ^ 

DOHP # HQCF # OOHN p OQ I T p nOHO p nQHR f no AO # nrapt f OOPT • DOOT f 



DOM J » OQTR 9 n<5lTW r OQBD 9 nOGD » nOCS p OQRS » DQMA p DQCT 9 OQHL7 
DOHI pOUBTpnoRKpOQSUpOQHZp , 

DOI Y p NACL 9 noCW p OOJY 9 OONU p OQNH p NAQ*** NAPiI 9 DOGS p 0QKH> 
NAC^I p OQEA r OQEJ r MACn p DO AC p 

DOEE 9 OQDZ r OQK Y 9 N AEG f NA AU 9 nOGX p DQLW p DHL Y p POliRf b<5PF p 
TJOEC > noew r ^' ABS rboG*=J 9 OOKH p NAC I p fJAEZ 9 N AAK p NBAS p POEZ 9 ' 

0G8H rMACT r * ZU I f N! ACP » OGRO 9 nOHC p DOME » P » DOE T p DO V I » 

DOCVrOTQ rOONWrO^LTrnOHAfOOHOpDQHTpDOHHpOOHBpnTC f 
. DOZY AEF r N AEO » OOBZ » OOCH 9 MAEE p OODH » OQHU p • 

NAAPrDQENrnoORr AZGN»D0EP»00bW»TDCPpC<5EPpNaAA# . 



AZOF 9 A^^XH r A2YC r AZRZ 9 AZ /^o 9 mAOU» NApiCr M«IEH pTYC 1/ Tt5CE* . 
TDCC^NACJrNACKr . - '\ - 

OOEK » OQED » r»QEL r bOEX • NAOP » nOOX r ^»'AOt * ^•A^Y p M ADT 9 N^AOiS » 
NACO » NACP r MAE1> N ADO » pOpin # POUT r NAEJ> TDCF p XnCO/ 

0<^»HU » DOHX r DQGB t OONH V POBE » PQLX r DOC A r NAQO;»TYCC » OOUZr 
N ARF r A^X J ». AZDA • nOCE »r»GPC r n<^MK> 

N A A J 9 AZM J 9 AZGE * AZB I 9 A Z JF 9 ^ZJl 9 A2K J # A2 JO ^ Bifl BO # 

NA AL » A^PS 9 NABE 5 AZWZ »OQ A Y 9 MABP p NACH # POpY p OOGU p DOG J 7 
NAOG i- NADH r AZPX r NAOB » AZPZ » mAOQ » 

A2IK » AZ JP r AZ JA r AZ2N r SXGF r SXGR r NAE LpM^Ef^ » SYP A p N AO A p 
AZZ J » T YCG 9 AZGO 9 A Z JC 9 ^ ZUJ » AZ I^4 9 NiUft^TfC p N aEN » . 

A2IW » ^ZGM r A2TF r AZ 1 1 » AZLJ 9 aZKS » A^X 9 AZ^JK p A7LE p AZLF # 
MAFA» A^LN» A2IRrNABV*AZT0»^>AABr ^ 

A2PP » A^PL 9 AZPI r AZGL 9 AZLK # flZCL » AZL^ 9 Nfl^G p A?<**p AZPC • 
A2YE> AZXZ » ftZLOr AZP^J' ^ZPIf > AZRB » 

NAPU r A-iAM r AZW AZWK 9 NAAT f ^ZWE » A2WF>Mfl«T r Nft'CM r AZSP p 
A2WS» A^WArAZSZr AZ^n^ AZWC AZSXr . ' 

AZQ8 » A^OC ».NA AO # MAPV 9 AZOP" » MABN 9 AZpc ^ Mfl^t< r A7|5E r AZPO f 
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'Table :12-^3. Terainal Assigraaents (Continuation 2) " 




4C 20 f A2AG . ... ^ . * - 

:/ . A2QA^»A^A<5rA2BFr«^AEirFnOGi^>.wAAYrriAAZrM'»CH»A7WlrA2WW» 

NAERr AiiZL^ A2J2#A2JO^NAnjf CTAOr AZJPr AZZI t A7ZFr . 



M^l lt> DTP 

* 16 NAAM 
.20 TTCE 



DQGI 0 AZ JR » AZOS r AZK»< » AZXP » AZKP p AZ Jw r A ZK O t Nfl P A » A ZKM r 
POEH # AZKL » ^'AES r AZ»<F f 

AZGG r AZUR r^lACV 0 NACZ r SXOp * MAP W » SXGK r 5 XP^ r NACIJ r S^BE 
NADV»{lZZR»^'Ane»AZZW'fi2ZX# . 

A2LA r aZLR r AZTI » AZL.C ' ^'^'^ A » ^ 2LD » NACG » AZ*^ K r A7WP » NA A V » 
AZWN r AZWP r A ZWO » AZWX » AZLI » rf A AE r t^ZZ^ * A ZwS » N AivC r 
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Table 12-24.. Network Option Costs in Thousands . of .Dollars^ 



•Mp^i-.wQnlc ; TLSTS Network with New Data Number of Regions 

-Remarks A" - Single Integers ted N etwork 



One Time 
Installation 

Recurring Cdsts ' Costs ^ - 



- . , . Total . Total 

. . . V , , Annual- Total Eight 

" Annual ' Cost Eight Purc.h^ Year 

* ^ ^No. Cost . To 1981- Year . Unit Cost , Cost by 

Item -Reqd.. Each ' 1980. 1^85 Cost . Cost 1978 1 981 Item 

Lines, Modems ^ >^ 620 \ -634> 5/030 ; ^'^ ^ ^'^'^^ 

Service 

■ ■ * . , - - ^ . . I - - ^ ■■ • * , ...... ^. • . 

Terminals- ^ - . : * . ' ' 

- -59ff 



terminals ' 578/ i;.260. 72? 75.1- : 5,9^ 8.8it7- 5, 100^59* . yllVSOl 



Regional • 
Switchers 

' Switcher , 
Floor Space 

''■ Switcher 
/Back up' 
Tower 

Switcher 
Personnel 

Engineering 



Subtotals ' ' 10,972 - '5,138 161 16,271 

Total Eight Year Cost ' ' l6,30O 



Additional Units 



•V 
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Table 12—25. Network Line Characteristics 



Network TLETS with New Data Type 
Remarks ; Austin as Regional Center 



Number of Regions 



J 






Line • 




Total 


Mean 


Line 


. First - 


- No . of 


Type .•■ 


Line 


Mileage 


' Response ' 


No . 


Node 


Termiriais 


(Baud) 


Utilization 


(mi) 


(sec ) 


1 . 


SXLP - 


10 


■ t200 


0.637 / 
0.144 . ' 


73 


8.2 


■. * 2. 


SXKA ' 


19 ' 


1200 


469 


4.7 


3 


S XQP . 


20 ■ . 


. 1200 


.0.179 


356- : 


'4. .8 


^ 4 


SXRK 


19 


• 1200 , 


0.167 


433 


: ' 4.8 


■. 5- 


. SXDP 


• T>9 - 


1200 : 


0.431 


269 


* 6.7 


6 


A2UE 


16 


-1200 


0.201 


320 • 


4.9 


•7 


A2TE 


. 17 


• 1200 


.0.241 : 


0 


^ 4.8 


. ■ ; : .8: 


AZYI 


18 . 


.1200 


• 0. 140 


352 - 


4.6 


9 


NAAN . 


5 


1200 . 


- 0.020 » 


'59. 


3-9 


10 


ICRA 


1 


2400 


0.524 . 




3-9 


;; 11 , 


CTAB 


. ■ 1 


2400. 


0.595 . 


147 


2.5 


12 


CTAC 


■ ■" T .:' ■ 


2400 


0.486 


73 


3.4 


13 


CTAE 


20 


1200 


0.437 


374 ' 


6.3 


. .... -14^ 


TDCK 


. 20 


2400 


- 0.638 


156 


5.7 


15 


BPPA 


1 


2400 - 


■ 0.390 ■ 


0 


3.2 


• 16 


TiCAvV 


19 


1200 


' 0.305 


y 31 3 


5.6 


:i7 


AZUS 


■' 13 


1200 ■ 


^ 0. 168 


143 


4-6 


' 18 


AZUX 


13 


1200 • 
- 1200. V 


0.153 


. 176 


"4.6 


-. 19 


A2BN 


- ■ 14 


■ '0.063 


255 


■ " ■■■ ^4.2' 


20 


DQHT 


. ' 20 


1200 


.0.308 ' . ' 


, 297 


r 5.6 


21 


DTJ 




. 48,00 . 


0-472 


181 ; 


2.2 , 


,22 


DQSU 


16 


""l^OO • 


0.296 


181 


4.8 


23 


DQJH 


16 


1200 


0.090 


, 394 


4.4 


24 


DQGY 


19 


1200 


0-136 


451 


4.6 


25 


DQ JT 


12 


1200 


• 0.122 


254 


. 4.4 


26 


DQKT 


19 


1200 


0.316 


213 


■ 5-6. 


27 


NAAtf 


10 


1200 


0.250 


278 


' 5.0 ■ 


. . 28 


CTAA 




4800 


0.668 


• 181 : 


2.9 . 


29 


TDCA 


1 


2400 


0.375 . 


134 . 


3-2. 


30 


TDCN 


14 


1200 ■ 


0.427 


279 


6.5 


31 


TDCO 


20 


1200 


0.421 


473 


6.6 


. \ 32 . 


TYCF 


17 


''12'00 ; 


0.161 


369- 


' • 4.7 


* • 33: 


AZJE 


10 


1200 


. 0.185 


. 549 


4.7 




AZPW 


17- 


1200 


0.065 


356 


4.3 ' 


35 


AZIj:^ - 


20 


1200 . 


0-136 


698 


4.7 


36 


A2IS 


. 17 


1200 


"^0.082 


523 


4.4 


37 


AZPN 


17 


1200 - 


0. 129 


550 


. 4.6 
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f Table 12-25. Network Line Characteristics 
\^ (Continuation 1) 



Network TLETS with New Data Tvoe - Number of Regions 

Remarks Austin as Regional Center t 









Line 




Total 


Mean 


Line 


First 


No. of 


Type - 


Line 


Mileage 


Response Time 


!to. 


Node 


Terminals 


(Baud) 


Otilization 


(ml) 


(sec) 


38 


AZVL 


18 


. 1200 


0.170 


661 


' 4. a 


3? 


AZGA 


14- 


120(5? 


^ 0.082 


386 


4.3 


40 


AZAG 


20 


1200 


0.457 


1078 


6.5 


41 


DTP 


15 


1200 


0.080 . 


446 


4.3 - 


42 


NAAM 


16 


1200 


0.051 


317 


4.2 


43 


TYCB : 


20 


1200 


0.135 


623 


4.6 



Table 12-26. Compilation of Cost and- Performance Data 
for Texas Options 1 Through ;5 ; 





Option 


1 . 


- 


■ .:. . 3 \ 


4 • 


5 • 












Separate 


TLETS 






- ' ■ ' 


• 2'. ■ 


3-:- ■■■^ 


TLETiS, 


plus 




Network . 


Region 


Region 


Region 


New Data 


New Data 


Item 


Parameter 












1 . 


. Otoe Time Cost ($K) 


5.2 


5.3 


, 5.2 


5.6 


5.2 


2 


Eight Year 


10.6 


11 .8 


13.3 


11.6 


1110 




RecTjrring Cost. *^ 














($K) 












3 


Response Time 


5.0 


5.0 


5.0 


5..0/ 


6.7 




(sec) 








15.0* 




4 


Availability 


0.979 


0.973 


0.973 . 


0.979 


0.979 


•15 


.0 aa separate New Data Network 
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• • " - SECTION 1.3 • , 

■" STACOM/ TEXAS NETWORK COMPARISONS 

a' ' ' 

"■ . ' . ^ . ' ' - . ^ • . . 

This section -provides a comparative overview of the five 
STACOM/ TEXAS Network Ojpt ions and also presents results of three additional V 

'^ studies. One additional study assesses the impact on network costs of - . 
reducing response time at terminals to less than the 9 seconds called 
for in the STACOM/ TEXAS Fimctional Requirements. A second study deals 
with impacts on the TLETS network due to inclusion of classified fingerprint 

' da: ta. The third additional study investigates the potential for line 
savings if network multidropping is carried out without the restriction 
of serving C.O.G. agencies on separate lines. 

13.1 COMPARISON OP THE THREE TLETS OPTIONS 

Each of the three TLETS options, Options 1 through 3 involving 
the use of 0 to 2 ^regionail switchers, in addition to the existing Austin 
Switcher, have been designed to meet or exceed STACOM/TEXAS Ftanctional 
Requirements- The principal issue of comparison between networks thus 
becomes cost- Costs presented here, and in. the previous Section 12, are 
based upon total eight-year inistallation and recurring costs for the year 
'1978 through 1985 ais developed in Section 9-/ ' , * . 

Figure 13-1 ..presents: total eight-year, costs for ybptioiis 1 , 2 
and 3 . ^ The . single region TLETS network is the least expensive .^^ ' The best .. 
two region case with switchers in Austin eind Dallas , . and the best three 
region case with switchers in Austin , Dallas and San Antonio follow with 
increasing total costs. - • ' 

, ' The network with the least recurring line costs is the. .; 
, three region Austin, Dallas, Houston configuration (see' Section 12) 
The network with the greatest reciorrihg line cost is found in the thrise 
region Austin,, Dallas, San Antonio, case. However, the latter case 
exhibits lowest overall costs for thnee regions, since, the eight-year 
difference in-line co4ts does not justify the movement of switchers . v - 

In any case, the\ single region network is the least cost , , 
network*. These results show that line savings due. to the use of regional ' 
switchers, located throughput the state do riot offset the additional 
costs incurred for regional switcher hardware, sites, personnel, interregion 
lines and increased engineering costs encountered in a more complex 
network* . . . ^ . ; . 

'^ince all networks meet functional requirements , the conclusion 
is that the STACOM/TEXAS single region network is ^ the most cost-effective 
option of the first three options. .... 
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■■]■■' ■ 2. .3 

REGION, - REGION REGION' (PRESENT SYSTEM ESTIMATE) 



,'. '■■ • ' ■ , VFigure 13-1. Total Comparative Cost 1.978 Through 1985. ' 

• •^. ■ • Options 1 Throii^^ 
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13.2 SEPARATE VS INTEGRATED TLETS/NEW DATA NETtfORKCS) 

■ / : ■ . ....... , 

Whether Integrated with the TLETS Network or not, the 
estimated growtti of new data types from the present until 1985 calls for 
the Implementation of 14 terminals throxigh 1980 and the addition of 18 
more terminals in 1981 , for a total of 32 operational terminals from 198I 
through 1985. This means thiat case there is an additional one* 

time, ijistallat ion cost incurred in 198I. : . 

When installation and recurring costs are totaled over an 
eight'-year period for- the separate and. integrated configuration, the 

costs are as shown in Fig^ire 13-2. 

I ' * . ■ * * 

If the TLETS and New Data networks were to be implemented- as . 
two separate networks, the total eight-year comparative cost is 
$17,150,000, or approximately 17*2 million as shown. If network lines are 
.integrated in accordance with Option 5 i the total cost is $16,300^000. The 
eight year estimated difference is $850,000. 

The monetary benefits of integration over an eight -year period 
are significant enough to come under consideration in the management deci- 
sion to implement Options 4 or 5. 

Mean response time requirements are met in the integrated 
network without a need for message prioritization • 

■ . ■ : . ♦ . ' *• , ^ ■ . . 

13.3^ NETWORK CO^T SENSITIVITY TO RESPONSE TIME 

The effect of reducing network responsetime on annual 
recurring costs for lines, modems and service terminals in the single 
region TLETS case, (Option 1) , was investigated. Network optimization 
computer inrns were' carried out at a number of points where the required 
response -time was set at less than 9 seconds . The program then found 
the required networks and produced costs- for^ each run. 

. / Figure: 13-3 shows the results of this, analysis , which was 
carried out with the same mean service times for the Austin Switcher and 
Data Base Computers used in Option 1 runs to clarify the effect on network 
co?ts. The figure shows that. for the STACOM/TEXAS single region TLETS 
network i, there ^ is virtually no cost penalty for specifying a response time 
down to approximately 7>0 seconds. Stating the case alternatively, a 
-network that meets a 9. 0 second response time requirement also meets a 7-0 
second requirement. 

A slight increase in cost ^begins to appear at 6.0 seconds, diae 

primarily to the reduction of the number of multidropped terminals on some 

of tfae lines. This reduction is required to meet the -lower response time 
goal'. ■ ; ^ -■■ • . • ' • ' 

■ r * .. .■ ■ ■ ' . '■■ " ' ' ■ 

A substantial increase in cost of about 10% is required to^ 
realize a reduction in response time fi?om 6.0 to 5*0 seconds.. 'Reductions 
in mean response time requirements below 5 •O seconds begin to result in . 
rapidly increasing pojsts".' , • . . . 

6 



20f 



15- 




] 



NEW DATA. 



1-6.3 



10 



0 : 



TLETS 



I 



total eight year 
recurring cost 

onetiMe - 
installation cost 



SEPARATE 
NETWORKS 



INTEGRATED 
NETWORK ' ■ 



Figure 13-2.' Eight' Ifear Comparatiye. Costs Separate and 
. ... .' . ' Integrated TLETS/New Data Networks' ' 
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Figure 13-3. Recurring Annual line Costs vs Mean Response 
'. Time - TLETS Single Begion . 
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r 'lS.^. . IMPACT OF FD^GERPRINT DATA ON ^LEADS/NETWORK - 

.13.^-1 Topology " / • : -/ ' ♦ . ^" .. X " - .-, 

Predicted growth of fingerprint data types is contingent on 
the development and use of digitizer and classifying equipment located in 
major Texas cities . . The STACOM Study implementation schedule calls for a • 
first digitizer/classifier to be located in the Dallas-Ft . Worth area . 
in 1981 and three more to be added to the system in 1983 at Houston, 
San Antonio and El Paso. The incorporation of these facilities involves 
. a slight m^^S^ication: to the topology of the single region TLETS case, 
(see' section 12.2). the TLETS Network with fingerprint data added 
as specified requires a total of 36 multidropped- lines- These lines, - 
and their principal characteristics, are summarized in Table ^3-1 • 

: 13.4:2 Costs , ^ . , * 

' • . ' .'Total eight-year costs for^-a TLETS- Netwai?Ic which handles 
-fingerprint data are br^bken down in' Tab 1^ ^3-2. Costs' for the TLETS 
system -from 1 978 . to 1 985 are shown separately. In^l 981 , the incremental 

.coats for the- first* terminal in Dallas ar4 'shown . These costs are • 
incurred through. 1985.*^ The three-year costs for the addition of the final 
three terminals in' 1983 through 1985 are also listed. . 

- • Total eight-year costs. are $16,537. Costs for lines, mod^ns, 
-and service terminals, (listed as LINES in Table 13-2), account for '-^about 
^% of the eight-year cost increase over- the single region LEADS without 
fingerprints and the costs for fingerprint processing equipment accounts 
for 92^ of the additional cost. ^ 
' " , . . . <. ■ . ' ■ » ' ■ 

^ ^ s As indicated in Table .13*2, the \pur chase cost,, for a single 
J'injgerprint digitizer- classifier is estimates at $200, OOCT per unit. Annual 
maintenance is assumed to run , at $12,000. . . - 

13.4.3 Performance ^ \ 

The principal' performance question of interest when 
considering the addition of messages with long average message lengths, 
such as fingerprint data, to the TLETS Network r is the potential degrading . 
'effect on response times for higher "prior^ity^ type me ss^^es involving 
officer safety. ' ^ . _ . * • 

■ 'An analysis";of the mean and standard deviation of message* 
service. times on the^ TLETS Network with, fingerprint data added, indicates 
that mean response time. goals specified in the STACOM/ TEXAS Functionea 
Requirements will be; met satisfactorily without the necessity of message/: . 
pripritizatioh by the computer. 

This. result -Stems from two considerations/ First, the 
classification of fingerprint- data allows for' substantial reductions in 
the actual amoTint "of data characteirs transmitted for ^each f^ 
( TB52 . qharacters) . Second , while this message length is still 



NetWork TLETS with Fingerprint - , Number of Regions 1 

Remarks Axistln as Regional Center 









Line 




Total 


Mean 


Line 


First 


No . .of 


Type 


Line 


Mileage 


Response Time 


No. 

■ ' ■. 


Node 

X. 


Terminals (Baud) 


Ut±l-4zatioh 

•> 


Xmi)- - 


(sec) . 


1 - 


SXLP 


10. 


1200- 


o.6i;o' 


■73 


'■- 

^9.0 


2 


AZID 


20 


2i;oo 


0.608 : 


154 . 


5.0 


3 


A2FI 


17 


1200 


- 0.156 


313 




4 


SXKA 


19 


1200 


o.rnu 


469 




5 


SXQP 


19 


"^1200 


0-069 


344 


4.1 


.6 


SXRK 


19 


O.T68. 


433 


4.5 


7 


- AZUE 


T6 


.1200 


0.2t)2 


320 ; 


4.6 ' 


' 8 


SXGC 


18 


1200 


0.121 


350 • 


4.5 


9 


AZTE 


20 


1200 


. o.2i;7 


70 


..4.9 - - 


?o 


A2UN . 


18 


* 1200 


0.100 


304 


.4.2, 


11 


FPAB 


■ 1 


2400 


0.545 


ii;7 


3.5. 


12 


FPAC 


. 17 * 


1200 


0.528 


375 


6-1;- 


" "13 


AZUS 


11 


1200- 


.0.083 


y 143 ' 


' 4.0 ^ 


14 


AZUX' 


17 


1200 


0.111; 


396 ~ 


4.2 ~ 


15 


AZBN . . 


14 - 


1200'* 


0.061; 


255 


4.0 - 


16 


DQHT 


■ 20 


•- 1200' 


^ 0.309 ' 


297 


5.2 


17 


DTJ 


« . 17 . 


i;8do 


0-549 


181 ' 


2.7 


18 


* DQHU, 


10 . • 


,1200 


0.094, ' 


309 


4-0 . - 


19 


. DQEKT 


17 


' 1200 


^ 0 . 076 


' 4J;i 


4-1 


20 


AZXJ 


16 


1200 . 


o.ii;5 


.286 ' ■ 


4.3 '% 

4.4 ^ 


21 


DQGY . 


,19 


1200 


0. 136 




22 


DQJT 


12 


1200 


0.123 


254 


4.2 


-23 


DQKT' 


19 


1200 


0-318 


213 • - 


5.3^^ 


2k 


AZUF 


19 


I2qp 


- 0-095 


i;49 


4.2 


25 


FPAA 


1 


2i;oo 


0.626 


181 


3.9 


26 


AZFV 


. 17 . 


1200 


0.065 


356 


• 4.1 


27 


. AZIJ 


19 


1200 


0.124 


.698 


4-3 


28 


AZLA 


19 


1200 


0.053 


623 


4-1 


.29 


AZIS 


17 . 


1200 


0.083 


523 


4.1 


30 


AZPN 


18 ^ 


1200 


0.136 


550 


4.3. 


31 


AZWL 


.1200 


0.171 


661 


-4.5 


32 


AZGA 


14. 


1200 


0.083 


386 


4-1 


33 


AZAG 


9 


1200 


0.437;; . 


= '706 


6-0 


34 . 


DTF 


15 


1200 


0.080 


446 


4.1 


35 


AZBF 


11 


1200 


0-025 


489 


■ 3.8 ' 


36 


NAAM 


16 


'120Q 


" 0.051 


317 


.4.0 



i 
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Table . 13-2 . ' Cost Sunmafy by. Year y for TLETS Network with 

' -Fingerprint .Data in Thousands of Dollars ' . * 



Xear(s) 


- '- ■ ' Number * 
Item Required 


Annual, 
Cost 
Each 


Total 
Annual 
Cos>t 


Eight-Year 
Recurring 
Cost 


Unit 
Cost 


Total 

Purchase 
Cost" 


1978^. ^ 
1985 


Lines* ^ ^ 
TLETS 
- Terminal-s 


564 


1.260 


. 615 
711. . 


- 4,928 
^5,700 


8-847 


• 37 
' 5,000 - 


>9.81- 

-1985: 


• Lines* 
Fingerprint* 
Terminsils 


. t .-^^ 


:12 


^ 3.2 

...-12 


■ • 16' . 
60 \ 


" 200 


. 22 . 
200 


1983- 
1985, 


Lines* 

Fingerprint* 
Terminals 


3/ 


■ f. 

- - 12' 


5' • 
36 


15 
108 • 


.. 200^' 


.1 
600 



V - 



10,-827 



To^tal* Eight Year Cost 



-.5,838 
16,66S- 



•Added Costs in Years Shown 



comparatively long with respect; to the normal TLETS message' type^ the 
occtirrence of fingerprint messages on the network accounts fc5r only 
about 'l% of the total traffic predicted for- 1 985. .: 

For these reasons, the mean response time goal of less than, 
or equal to 9 seconds is met for the network topology presented above. 



13.^ 



LINE SERVICE TO COUNCIL OF GOVERNMENTS 



In the present TLETS system, multidropped lineb -providing - ^ 
service to agencies thr:oughout the state aire organized sucn that single 
multidrop lines service agencies in jiirisdictions of a sing^le Council of 
Governmen1;s (COG). 

A study was carried out - to ccxnpare costs of. the Single ^region 
TL5TS network, (Optibit^/I^ , in vAiich multidropped lines were not restricted 
to servicing single ClO.G. areas only, and costs for ;a single region TLETS 
network in which multidropped lines were organized to, service single 
COGs. y . ' • ; : 
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The resulting COG-oriented network is- shown in Figure 13-4. 
Annual recurring line costs for this netwbrk/^kmount of -$617,900 as oc«n- 
pared with $61 V, 000 for the unrestricted multidropping Option 1 case. 
Since all other network costs are comparable, the difference of $6,000 
per annum over eight years amounts to $48,000- This difference is 
not considered significant v*ien compared to overall network costs; 
The result is that signific^t cost savings are not to be realized 
in the abandonment _pf- a COG oriented approach. 

-Performance characteristics for the network pictured in Figva:'e 13 
are presented in Table 13-3 • 



... 
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Table 13-3. Network Line Characteristics 



Network TLETS Under COG Structure 
Remarks Austin as Regional Center 



Number of Regions 









Line 




Total 




Mean 


. Line 




No . of 


Tvoe 


Line 


Mileage 


, Response Time 






T^T*Tn 1 n 1 ^ 


( Baud ) 


Dtilizatibn 


(mi) 


- 




i 
• 




1 
1 


2400 


0 * 302 


73 




P f\ 








1200 


- 0. 102 


305 ^ 


»• - ■ 








8 


1200 


' 0 . 03G 


96 




3.5 






17 


1200 


0.095 


491 




Q 






1^ 


1200 


0.059 ' 


■ 26 1 . 




^7 


6 


AZRI 


17 ' 


1200 


0.243 






4 5 


7 


NAAP 


8 


' 1200 


0.025 


128 






■ -8 


NAEW 


5 


1200 


6.011 


107 




^4 




AZtJS 


, * 17 • 


1200 : 


. 0-1 19'. 


245- 




4.0 


10 


SXBP 


7 


1200 


0.052 


247 - 




5 


.1 1 


SXBJ 




T200 


• 0.173 


358 




4 2 


12 


AZA'G 


12 


1200^ 


.0.074 


'469 




7 


' 1^ 


- DQDR 


18 ' 


; T200" 


0-083 ' 


506 




^ Q 


14 


dqek/ 


20 


1200 


• 0. 104 


448 


' . '■■ 


4 0 


15 




:8- 


1200 


0 . 077 


264 


_ .' 




16 ^ 


l^IABX 




' 1200 


0.067 


224 




3» f 


1 ( 


AZYR 




1200 ■ 


0. 1^7 


> 249 




Q Q 


• 1ft\ 




1 


2400 


0 .495 


•147 




Q il 








' ipnn 

t^xjyj — 


0 241 


196 






pn 


fly T"R 


1 o 




0 157 


308 . 




-H • 1 


oi 
^1 


•A 7 VP 
iiZ* X W 




1 pnn 


0 05"^ 


185 




3 • P. 






lo 


1 ones 




' 1 7 






23 




lO 










Jl 1 


oil 

24 


NA£K 


12 










. ~.3iO,' 


25 










\-' 2Q7 




4.9 


2o 


Dl J 


^ J 


oil no 




181 






27 










18 1 


• 


4.7 


^ 2q. 










280 




■ ■ 3.6 . . . 




Tin TT ' 


18 * * 
1 o 


' 1 ^ W w 


0 24^^ 


261 




4.5 


• 30 


DTQ 


20 . ; 


1200 


0.266 


298 




4.6 


31 


AZJS 


15' 


1200 . 


0.081 


, 453 




3.8 . 


32 


NAET 


- • -. 6 


1200. 


OiHD17 


365 




3.4' ^ 


. 33 


AZWJ 


20 


■ 1200 


0\104 


789 • 




4.'0' . 


34 


NADL 


. 12 


1200 


' 0.098 


579 




;.3..8 


36. 


AZIW 


• 5 


1200 . 


0.024 


444 




3.4 


37 


AZIX - 




ikjo 


0.130 


' 561- 




4-r:.;. 


38 


■ AZDU . 


11 


1200V- 


0.156 ■ 


-■»270 




4-0 


39 


"AZLL 


■ 18 


1200 > 


6.138 • 


-617 , 




4-1 














i •■ 


<p ■■ ■ 



13-11 



345- 
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Table 13-^3. Networ'k Line Characteristics 
^ . - (Continuation 1j ' 

h ■ . ^. \ . ■ 

^ Network ' TLETS Under COG Structure Number of Regions 1 

Remarks Austin ats Regional Center 

^ Line , - . - Total : Mean 

Line First No . of Type Line Mileage Response Time 

No. Node . Terminals (Baud) Utilization (mi) . (sec.) 



,40 AZKS 6 

41 SXRD 5 

42 DQBE - 8 

43 AZPW 18 

44 NAAL '14 

45 NAAV - 10 



1200 0.017 

1200 0.047 

1200 . . 0.060 

1200 0.050 

1200 0.082 

1200 o:i87 



388 - 3-^ 

.307 3.5 . 

304 3-6- 

462 3.8 

355 3.8 

549 4.1. 
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APPENDIX A 

STACOM PROJECT 
STATE LEVEL ^STIONNAIRE 



Pl«ase provide one diagram shovl&g principal ccnponents used 
in Information Interchange between all criminal Justice user 
agencies. Principal components are defined as: 



Data Bases 

Switchers/ Concentrators 
Data Base and Switcher 
Terminal(s) 
Line ■ 



Please include line sizes in bauds. ' For example: 



Avllle 



Ccliy ^ Cclty courts 
Cclty. P.D. 




Cvllle 



^r~iNCIC 



Gvtne 



Please 'indicate system upgrades that\ have- occurred since January 1971 and 
indicate when they have bccurred . Also , please indicate aystan upgrades 
that are plaimed for* the future. Make separate diagrams if necessary. 



N 



ERIC 



A-^1 
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2) Please provide the information requested below regarding your 

state criiDinal . J us t ice information .system . 

. ' • - 1971 1972 " .1973 - 197^ .1975 1976 

Number; of Records ^ ^ . 

- . • ■ in ' • — . • . , '.^ . ■ ■ 

File Type 1 . ' 

File Type 2 



1 ^ 



File Type N ^. 

3) Please supply past traffic volume data covering the period- 

1971 to the present These traffic statistics ^should be 
broken out by user agency and message type. 



ERIC 



A-2 
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Please provide format details for all message "types trans- 
mitted over your state criminal Justice communications system.* 



Please provide average messcige^ lengths t^y message type 



Please provide an origin and^ destination matrix showing yearly 
message volumes from eacli user agency to each^ other user 
ageiicy in your states. :: 



35'^ 



6^3 
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Are there instanc43s where a query into one data file will 
automatically generate queries into other data files? 
If so please describe this process. ' 



Please indicate any planned upgrade that would affect traffic 
against current law enforcement files* Examples are-: ' 

a) Increase the number of records in file. 

b) Reduce response times* . 
cO Increase the number of lav enforcement users. 
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The ^following is a list of •new' data types 

* 

computerized criminal histories • already in service 

. « . ■ • ,1 

offender-based' trans^cti<|j[|sta1;istics (adult and 
, . Juveniles) 



Lijfcst. 
1 m^L 



- criminal court audit and managementvsystems 
• criminal Justice planning information 

criminal intelligence data ; 

- crime lab data including facsimile' transmission/ 
bibliographic^ exchange , firearm identificatidn and 
spectral analysis ^ v ■ v.: 

- corrections agency data systems (for managanent, 
training, education and rehabilitatic^ which Includes 
parole, probation, and corrections departments) 

crimi n al extradition and rendition system 

prosecutors manag«aent information system 

automated legal research " 

Video applications (including training, courts and 
. corrections) 

- .: digital mug -^ot- identification : 

digital fingerprint transmission 

- ■ ■ ■ . 

boat registration file* maintained" by Piarks and Wildlife 
- Dept ' ' - — 

Include in tliis list others you are. aware of^ 



In your answers to questions 2) and 3) you have supplied us ^ 
with informjation concerning data base characteristics and 
message volumes for the above 'new' data types already 
implemented on your state telecommunication system. For each 
of these already implemented new data types: 

1) Do you plan -to increase the number of records contained 
in the data files? If yes please discusis the^ phasing of 
this increase • 
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2) Will the number of users participating in^\he exchange 
of thes^ new data types increase? If yes » please 
id^tify the new users. 

With respect to each of the 'new' data types in the list above 

v^ich you have not yet implemented 

t ■ 

1) Ts implementation planned? If yes . 

2) What is the time phasing? * * F 

3) - What agencies will use, it? 

4) , Which facilities will maintain data bases with this data 

type? 

5) Is any state agency studying or testing the feasibility 
of one of these data types? If so describe • 



With respect to all of the above hew data types, are you aware 
of, or are you using, any hew'or recent commercial product or 
service >^ich is specifically tailored ^to acquire, process, or 
display this data type. ■ An^ example might , be a special purpose 
fingerprint analysis and display terminal which . sends and 
receives digitized fingerprint data, ' 



Plea3e identify either federal or state privacy and security 
legislation that currently has cin impact on the criminal 
jijistice information system, with regard to such things' as data 
file update intervaJ-s, encryption requirements, personnel 
identification at the terminals, dedicated vs. shared 
systems, fingerprints supporting each file, etc. Please 
characterize these impacts. ^. ■ ■ ■ ■ 



Are you aware of planned privacy legis^Lation that will impact 
criminal justice information systems? * If yes,, p^lease 
chlaracterize these impacts . 



Please identify administrative and legislative constraints to 
systCTi development. . . > - . • 

. 1) Regional izat ion ;wi thin your . st^te . 

2),v Requirements to.jutilize existing state equipment. 
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B) Interrelationships between state criminal Jttstlce 

agencies which may impede development of an integrated 
criminal justice telecommunication system. ^ 

4) Budget limitations ^ , - , 



Are there other innovations or planning activities in the 
state that would aid us in predicting traffic 'levels? 
EScampl^s are: 

a) • Are you in contact with and aware of the local Bell 
/System operating company's (or other common carrier's) 

planning activities for your state? If so, please • 
describe^ ^ ' 

b) Are you in contact with the State Public Utliities^ 
COTamission and maintain currency , with ttheir decisions, on 
state tariffs and ^^jTher related communication matters?' 
If so, ple^e explain the nature of your contact.." 

. ' k - ■ ■ ^ . . ^ 

c) Cian you provide descri'ptive material of the state '^s 
organizations dealing With telecommunications in 
general', and criminal Justice telecommunications In - 
particular? 



Has a criminal Justice flow model been prepared that describes 
the offender's progress through your state's criminal Justice 
system? . 



Has the information needed to perform functions in the above 
flow process been identified? We are specifically interested 
in information that could be transmitted "over the state 
criminal Justice information system. 



Please "provide information on the number of cpiminal Justice 
agencies in your statfe by agency type. 



Agency Type Niimber ^ 

Law Enforcement \ 
Courts 
Corrections 
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\ ■ 



^ Please provide the following court sta?tistics. 
; 1} Number of^courts by type.^ 

2) For. each court type. ' " ^ 



Number of Yearly Filing bv Case Type 
a) V Case Type/Year 1972 1973 197^ 1975 



. Number of Dispositions bv Cas^ Type ... 
. b) ' Case Type/Disposition, e.g.. Conviction Acquittal, charge 



3) ^ Are there factors in the, future that are likely to 



change these statistics? 
: a) 
Vb) 

d^;. Etc. 



Normal Growth ^ ^ 

Decriminalization 
Administrative- Changes,;;;^;- 



ERLC 
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APPENDIX B 



- STACOM PROJECT 
USER AGENCY SURVEY 



USER AGENCY. 
ADDRESS ' 



AVG. NO. OF 'MSG. SENT/DAY 



AVG. NO. OF MSG. RECEIVED/DAY" 



NO. OF MSG. SENT DURING PEAK HR ^ 

CURRENT AVERAGE* RESPONSE TIME* -(sec) 
ACCEPTABLE RESPONSE TIME (sec) ■ 
PERCENTAGE DOWN TIME ' ■ ■ - ■ - 



DATE 



RESPONDENT 
PHONE 



Please fill out^ as much . as^ou can in the f ollowing-'t^ble for the., 
popiilation area served by your terminal. ^ , - " . 



■ ; > - \ : • 1975 - 


. 1974 r' -1973 


1972 -1971 


\ Oime ^Rat^ per Capita** > 






/ Number of^^l^^ . . . ' : . ^ 



Your- best estimate of average response time . . Response time is- defined 
j^. ' as time from the moment you request the network to take a message -luitii; 



a ^satidfactory reply is completed at your terminal . 

**Inciude;s crimes ^Jf ailing in the U. C . R . seven major 'cjrSne categories 
I4irder and-npn-negligerit manslaughter, forcible rape, robbery. 



aggravated assault, burglary - breaking or entering, larceny and auto' 
;theft* ■ ' • -'-/r'y^ ' ■ 



